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composed neuroblasts and ganglion cells form well- 


group. Most commonly they are found the sympathetic 
system, but occur the central nervous with 


ency warrant this study. They are not limited any 


rticular region the brain the spinal cord, they 


ipsulated and enucleable, but more frequently they are infiltrative 


simulate gliomas. shall review the clinical histories nine 


cases, consider their treatment, and describe 


the various tumours Seven these were found the 


the substance the spinal cord. latter have 


brum, and two 
briefly mentioned previous study intramedullary tumours 


and one those the brain has been described 


the spinal cord 
its association with diabetes insipidus; 


where » because 


our study, have been described here detail. 


rature 1930, and further contributions have been brought 


notice seems unnecessary repeat his excellent summary. 


tailed histological description will given the tumour found 


‘ 
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our first the remaining tumours our collection will compar 
with this, and their chief variations elaborated. 


REPORT CASES. 


Case there history of: (1) increasing intracranial tensi 


for five weeks; (2) choked discs, with homonymous hemianopsia 


partial loss sense position; (3) enucleation neuroblastoma let 
temporo-parietal area; (4) six years later, partial removal recurrin 


tumour, now and (5) death after four months 


returned 
May 20, 1926, 


eyes. The pupils, pupillary retle 


m : 
Che optic dises the pallor ot 


hemianopsia had been replaced 
examination revealed other changes. 
letter dated September 19, 
except that her vision was still impaired. She the Clinie 
March 1931, complaining bulging under the cranial sear, and generalize 


This may have been due spinal metastases. See recent paper Cairns and Russell 


: 
J 

| 

( 
girl, aged 16, was broug the Mavo July 16, 
severe bl eral tron ceipital headae earl ! 
Salrie ine noticed ib she saw ing 
that she tended to Into objects o1 | ee Sly 
nvst oO bo sides easl eilcited Ch } 1, (til 
a 
pate Ss ot late were prese e retin t 1" 

OL the sense ol SItiION co aden nst ted 1n ! 
right great toe, and there was the 

temporal and left parietal lobes was appro tely land meas 
dlameter. Its rior Was a cavitv co i 2 

| } + + +} ] 
vello selatinous fluid, which coag ilated on standing. Srowth VOL 
‘ ‘ + ’ ] +f + 
the cortex, and was easily enucleated. Cony scence and 

patient returned for re-examinat Vision 

, 


NEUROBLASTOMAS 


posterior limb the original wound pulpy, granular 


part this was 


ed Aft the patient returned to her homes 


AND GANGLIOCYTOMAS 


better for three months, but July 1931, she suddenly 
matose, and died four days later. 
s markedly different { n ut moved s vears late The ditteren 
comparing the stroma and the one tumour 
con tiss but tibroblasts nun especially towa 
I tumout nal ¢ tiss here n\ 
nusses calei Wwe present, } cipitated | 
i 5s, lreque st ytes na oceasi Liv I 
nl ( ~ oO yen 
5 le ‘ i nv s ! oblast I 
yed ( i n ll 
i ype Issu as 
ess ture co clive t s also 
) st cou rea ithe celis o t cor 
OV na ¢ e cnro tl 
| W ills ol tl i-\ sels 
collected 
M a t L925 m \ e na 
| ( la ilygo il | e tes 
these cells were short and rudimentary. Only the polygonal cells 
phery the cell, and its dendrites. spite the absence 
‘ ) t smaller cells, the common origin from neurogenic tissue « 


cells the growth was clearly indicated their for silver, 


contiguration their nuclei. These were large, round and vesicul 


central 


tric, and lay close the wall the cell, one end the 


polar cells. Rarely one cell 


itotie were numerous. 


contained two nuclei, but never more than 


rial 


The cells were readily impregnated with 


staining nucleolus. They were unusually 
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those axones which were stained did not arise from the cells the tumow 
but from cerebral cells which had been ineluded its invasion. 

The cells the 1931 tumour, though not numerous, could demonstrate 
the toluidine blue stain all parts the growth. They had tendency 
grow groups surrounded connective tissue, but many single cells could 
found. Most the cells had fairly distinct outlines. They had three, four, 
tive sides, with corresponding number dendrites. The latter varied siz 
the majority were relatively short and had broad bases, but 
dendrites were present. Some bipolar cells were found; these had 
processes, tapering from both ends into the surrounding tissue. The cytoplasn 
the cells was abundant, and frequently contained small did not 
stain uniformly; many deeply staining 
arranged diffusely throughout the and the 


cells these granules were larger and 


beneath the boundary the cell; these tis 


impregnated with silver confirmed the appearances seen 
toluidine blue; the characteristic nuclei were well demon 
they were central position occasionally they were eccentric, 
the cell boundary, but wit causing any bulgin 

The 1925 tumour was classified neuroblaston 


Case there was history visual hallucinations, and progressive 
hemiplegia and aphasia for one year. Homonymous hemianopsia was 
present. Generalized convulsions, increasing weakness, coma and death 
resulted. Necropsy revealed gangliocytoma the left temporal lobe 


man, aged 53, was brought the Clinie November 27, 1919, 


because ot increasing weakness ot the mght ne body, and ol Ncuity it 


expressing himself. One year previously red suddenly appeared 
before the patient’s right fell, and was unable rise for ten minu 
Similar, although milder, seizures recurred 
intervals thereafter. Four months previously 

this disability gradually more marked. 

right hand beeame numb, stiff and slow. Four days before 

right-sided weakness increased rapidly. One month previously 

have difficulty expressing his ideas words. 

The blood-pressure millimetres LO6 and 
diastolic. Visual acuity was both eyes. The pupils were equal, 
reacted promptly light and appearances 
were normal. Almost complete right homonymous hemianopsia was present. 
The patient was markedly aphasic, and hemiplegia was almost total the 
right side. Cerebrospinal fluid obtained lumbar puncture was clear and 


colourless, but under increased pressure. the day following the lumbar 


2 
i 
& 
ten 
and were collected 
Sections 
he? stained wit 
na lay close 
} an 
ime 
1 
: 
a 


netul 


itient 


Necre 
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the hemiplegia was found complete; the same evening the 
became comatose and died. 


psy.—The brain presented the usual signs increase intracranial 


essure. Occupying chiefly the left temporal lobe was tumour em. 


amet 


er, poorly from the surrounding brain. The growth extended 


into the adjacent part the parietal lobe and mesially into the 


ebral pe luncle ; it co npresse i and lengtl ened the part of the left optic tract 
sterior the chiasn Much its was necrotic and consisted 
gelatinous débris The lateral ventricles were not dilated, noi 
O bn ny the left venti ele 
(fig. The stroma the growth was sparse 
The blood-vessels were well endothelial proliferation 
lymphocytes were found, but only the 
ces tumour was cellula the cells varied much size, and had 
ney to gro n gro ps rathe than diff sely. Stained by toluidine bl 
majority appeared pyramidal polygonal outline, but many bipolar and 
polar cells were also present. the pyramidal and polygonal cells the 
les ec pt nt tn ceytoplas! and in some eases they had collected 
ce bound y i » larg LSSes the few dendrites hie we 
sel contall hely gira ul’ s stan The dendrites were not 
ply ( i n mal cells, but had broad bases, and s 
n alhn \ ( ou nea the lies and dendrites 5 
serve All cells ot the ¢ wt wi ¢ iracte sti 
est ere na ves nad co littl oO 
pro ly-st \ ere la In 
size the cell, and usually were situated the middle the cell 
oceasionally were eccentric. Cells more immature thar 
> ul st blast hed na Itotic es welt 
This tun classifi 


history Case was mental deterioration for six months: 


increase intracranial pressure, coma and death 


gangliocytoma the left frontal lobe was found. 


\) i sl to the Clinic « July 6 LO26 
I-stuporo s condition MX months prev ously he began t » lose interest 
rotessional Ww k ndin his me life, and three months later his condi 
essed WS ss nd considerable st por the greatei part ot 


hes. which occasionally radiated to the occiput and were associated with 


Two weeks previously projectile vomiting appeared, and the same 


time. Three weeks previously began have left-sided supra-orbital 
ne his speeci hye came contuse | 
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was 132 systolic and diastolic the pulse-rate [42) 


The patient was only semiconscious and much reduced 


consistently slow. The pupils were equal size, and reacted 
convergence. Both optie were swollen, the righ height 


the left to 2 diopters. ’s general condition w: 
poor tor 
ied. 
Necropsy.—The brain was dry, and its convoluti 
The left frontal lobe was larger than the right 
indented. the enlarged lobe was 
the central part ol which was necrotic. Macroscopica 
from the tip of the frontal lobe to t frontal « pere 


middle frontal convo 


Lymphocytes 
and the 


lemonstrated. 
ontained centra 
lay under 


swollen; the centra 


periphery contained 


neuroblasts. 


The history Case was progressive loss vision, diabetes 


insipidus, and hypopituitarism for two years. The region the chiasm 
was explored, following which the patient died. Necropsy disclosed 


the third ventricle. 


girl, aged 13, 


almost urine 


46 Wis highly cellular. The alis Ol ne ble i-vesseis were hat 
endothelial proliferation with mitosis: frequently the proliferation had led 
former were nulmerous around the blood-vessels 
the whole, the cells the tumour grew although 
hey were collected into clusters; they varied greatly siz orit 
1s ley ] | + 
vere polygonal, and contained finely granul Nissl spite 
cells. cells had for silver, which outlined 
aenadrites aXis eviinders wrising trom e cells of the um r could 
er a The nuele were ce racteristically large nd vesic na 
| leeply staining nucleoli Most he nucle: were eccentri 
e cell membrane ; many bhnes val. Some cells re 
were colmmoniy tound Impossible to a ons ‘ lasts oO 
the depth the growth, its marg ormal and 
istrocyvtes were identined. 
ee et : hecause of headache and progressive loss of Vision. Vo and ali vears 
she began pass large quantities litres twelve hours) 
did not contain sugar, and the same time 
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+ 
essive thoili's 


two years, during 
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liagnosis was made diabetes insipidus. 


she steadily gained weight until 


veighed twice much her normal Most the time she was drowsy, 
she remained at school and made fairly satisfact ry progress Four 
ths before her examination she began complain dimness vision, 
ich steadily progressed, so that alter two months she often collided with 
and objects months previously she began have dull pounding 
frontal headaches these occurred daily. the same time she 
lose weig eafter she was subject attacks 
ness, during which she perspired several days before her 
il she was \ \ ea Spoke peculiar slurri manner, 
| | i eve }) ell nou shied eing 142 Cll tall 
slept stu the time, but complained 
OV Line \ ! is cet panied the pa nad son mes she 
ed. ects was unable read even the 
} nt | } | Vass ew lai than the rig ly h re tea 
ptic dises were full and pale 
tric e n ) nymou emlanops In othe 
ct Of | I In ntgen ral tiie 
\ Lion € the optic Sapp ched by elevatir Lhe 
daetected t peratliol! poorly nd died twelve 
3) ! ad sho ol 
ns ed the tlo e | i ventricie nvad the optic 
and poste parts the ime tissue was als 
pt tracts Specially teral lls of the third 
e € I} i! part of the | extended 
interfered with fluid. was not sharply 
the ned several small cysts, and 
or i i ( hala 
sec optic ( ism stained by 
myelin sheath method showed its structure had been 
ved tun cells, that myelin sheaths were absent. 
could not found sections the infundibulum and the hypophysis. 
itself many lymphocytes and plasma cells were present, especially 


The ma 


blood-vessels had thin 


ol the 


jority 


: 
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walls, the lining endothelium which was proliferating and even 
mitotic figures. Throughout the tumour only few astrocytes were foun 
but there were many the adjacent brain tissue. The predominating 
cells were type intermediate between neuroblast and some 
these were round cells without processes others had one, two, several 
cesses. many such cells figures were present. Almost matu 
ganglion cells were also seen, these had varying numbers processes 
contained immature granules. All the the growth had 
characteristic large, round, vesicular nucleus, with its central deeply stan 
nucleolus cells containing two more such nuclei were uncommon. 


[his tumour was classified asa gangliocytoma containi 


The history Case was loss vision and progressive signs 


internal hydrocephalus for six months. Ventricular estimation 
ventriculography were carried out. The patient died following operation 


Necropsy revealed gangliocytoma the third ventricle. 


Ca 
heeause 
ddenly, and one 


previously began 


lett 


1930, ventriculog 


hydroceph ilus. 


the patien | udat nly ol 


Vecrop ig ) Signs of extreme increase in 


marked. The brain was dry and its convolutions 
dural herniations were present, especially 
The gyri, the gyri recti and the olfact 
result pressure the edges tentorium 


Both lateral ventricles were considerably dilated. 


= 
25, was brought to the clinic Mare 18, 193 
Six months previously vision the right eye 
por nth later that of his left eve also | id failed Kou 
have headaches the frontal region, and 
months later the se began t be associated with pro] ctile \ miting. [Two wee 
previously complained abnormal sensations the left hand, and 
ea? oka of blunting of intellectual and emotional faculties appeared 
The pa lent Was well developed ind well nourished. His « )-Opel lon 
poor that examination was The right pupil was larger thar 
ind its reflex direct light was markedly 
ninabtion showed acute Choking I Optic discs to a helg Oot thi 
his right eye, tields could not obtained 
ets) roentgenograms of the skull revealed convolutional atrophy o ts Inner tabi 
and erosion ol he sella \ rapid, ne trem ol olf bo 
static and Kinetic types, Was present [hree days afte His t 
hospital had generalized convulsion. diagnosis was made inter 
nyvarocep uli Ss, due to unl callized tumou 
March 24, was performed. Ventricular puncture 
revealed bilateral ventriculograms indicated that 
were flattened. Numerot 
floor the middle fossa 
ry tracts were grooved as 
nd on the clinoid processes 
‘ 
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ior horn the left lateral ventricle was found greyish, cystic, 


l 


Mesially this was attached to the left side of the sept in 


hagic tumour. t 
udate nucleus, 


lucidum, anteriorly extended into the head the left 
steriorly invaded the left optic thalamus. small part the growtl 
oded the septum pellucidum and appeared the right lateral ventricle. The 
the left foramen Monro, and displ iced 
so as to occlude the right amen of Mom 


lateral ventricle was 


{ 


the right 


wn appearance 


siobl ists were 


ii Some ot the el 
cell bodies and 


the cells Was 


small Nissl 


inules were 


convulsions and change 


was 


was 
parasagittal 


cy 


recove red 


) the lateral wall of the anterior horn of a 
small grey nodule, mm. diameter, which had 
nsistenee similar to that ol the main mass of tumour. 
fig. The main tumour was highly 
though its blood-vessels had well-formed normal stroma was 
seen, and astroblasts, and absent 
the tumour were unusual that they 
ly in the middle in some cells ranules 
thusel throughout their cytop! isin, al l larg fran iles were llecte 
; could be if til lb t otten ne end cell displayed an indist nct 
i 1 outl » hike fish s tail iN s-eyln lers could not he demonstrated The 
lei were typical: they were large, round, and vesicular, and each 
staining central nucleolus Multinucleated cells were not observed 
t | ull « the right lateral ventricle \ san astroblastomu (fig. 5 
The history 
personality for 
ved, and the patient 
( attacks ol lized convulsions nd failure of vision tee! 
previously eneralized convulsion which laste 
three minutes \fter from this she was dazed and 
the san she had ittacks \fter these 
Isions a persistent weakness of the nh scles of the left side i the | 
ted A week late sh et ned to work Thirteen mont s previoush ; 
had another convulsive attack, which s follows ibya feeling of weakness 
rked that she stopped work three months later she had not he 
VulsIol 5 months previo sly she began to have dull bite 11} ral hea he mt 
nce a we Kael headache lasted one to three hours, ana they 
isted for three 1 onths, when they er replaced by severe stabbing pati 
the temples and eyeballs. this time the patient had good deal 
sea, but practically never vomited. Three months previously her 
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began to fail and she had oceasional diplopia. Alt ir convulsion 
change personality she became irritable, interest 
household and wanted stay home left alone. 

Vision the right eye was and the left eve 
swollen to 4 diopters. Perimetric tields showed 
form and for colours, with enlargement both 
lett the face was present. The tendon retle. 
the left side the body, but the 
roentgenogram the skull revealed, the rig area, 
for veins. 
frontal lobe. 

O)n Septen 


smooth, r un an indented rai wit uit nvadi 


ot blood from the lar: LISé In t operation 


January, 


sign 


inferior nasal hemianopsia 


there were 


} 


ie 
lls were large 


ften collected into large 


were present, 


‘haractel 


two nucleoli 


occasiol ally Inucieate ct lls Wwe 


lid not 


lembrane were presen 
ntai 
cells could ) ollo 


- 
al 


ie 
I 
\ 
stages. Nine days later the wound Vas reopened and a second | 
uwned down to the left side across the superio) longitudina S | 
ed on tne left s e as n mea n > t Z cn lt i 
i i al as a Mass neasuring O CM. appeal 
encapsulated, and Was, so taras could e cdetermined, ren 
le patient had an uneventiul convalescence ehe Was exial 
l 1829, when she \ n good physical cond on. | 
was secondary optic atrop this had 
the eve the end July, 1929, she returned 
had had convulsion. some time her memory had been impaived, and 
her mind wandered Was not advised 
; MICTOSCOPICd i (hes. J) and Che syowtl Was sin 
Was any connective t sue demonstrable it l 
The nuclei were round and vesicular, 
were present. cells were comn 
bsent. The silver stain any axis-cylinders. Some the 
cells olf the growth were undergoing cystic Gaegeneration, so that nv sn 
CAVIbIeCS OUTLINES Va celeate n 
| Most of these cysts were empty erial 
which stained with both eosin 
{ th vollen \ 
these cysts from swollen ed 
Cysts this type are almost always present 
= 
4 
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sympathetic nervous system, but this tumour was the our 
which their was observed. 


The tumour was classified 


Case the history was increasing intracranial pressure for 


months, and homonymous hemianopsia and hemiparesis. 


the right parietal lobe was partially removed. 


July 
ind drowsiness. Five months previously 


fronto-temporal 


alter two m 


owing 


s fairly constan 4 
temporal 


the others ; it 
the thickness which had 
walls, and lymphoeytes were 
enormously 
imidal: oval cel 


polygonal 


ir 
the convolutions, but passed indiscriminately any direction 


lually became more frequent and more severe, they 
ed da ly ( peri ls of etot lve ours. | s the he ud- 
es became ! e moderat theirevolution was alway j 
was noted over the right fronto- 
pain and lastly sharp pain. The most severe head 
Tl ree ni ths previously e) the he 
t. +] tis heca eso drowsy that n 
thle her housework times was impossibl 
I ths she beean less sleey Two weeks ly tore 
i rie l of ne Hess al | ra ilty W all 
ihe patient was well pec ell nourished Vision Wis In both 
The pupils, pillary lexes ndi were normal Perimetric 
L eyiaence trac nial disease N rol ical examinatior lisclosed 
erate weakness olf the le left side, witl correspond ‘diminution ol 
| novement : l ¢ ati of the deep reflexes. On the let le the 
abdominal reflexes were diminished and the great toe responded 
sion to timulatior f the sol of t loot Sense Of position Was 
rately decrease the left index markedly the left 
toe some ine rainat nm thre It urm a left leg « ild lso be 
strated A diagnosis W made ott ir of the right pa tal lobe. 
\1 yperation the conv tio In this area vere tound to ty a firm, 
\ Cc sistence | tumour, whi extenct | ter pl into t » white 
ter, was partly extirpated with the umit. The patient 
in uneventtul recoy 
/ CO} ‘ l figs. 11, 12 nd 13 The architecture of this : 
ir Was quite different trom that ol rowth 
i Imost ent ely to the grey matte eatly 
Its l-vessels had norm 
number ganglion cells the The 
varied size from small round nated, 
ny cells were pyramidal ind cells were also foul The 
nvement of the structures formin the cortex was abnormal: the apical 
the 
on. The 
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axes the oval cells lay all directions. The cortical layers described 
Brodmann were disorganized, that was impossible distingush them 
thus where normal cortex merged into neoplasm layers one and five lost 
identity, then three and six, whereas layers two and four retained 
identity longest. The greatest increase large cells occurred layers 
and six. However, the most remarkable feature was observed the subpial 


layer. Normally this does not contain ganglion cells, but the tumour 


were large numbers small pyramidal and oval cells immediately beneath 
contact with the pia mater, although more primitive cells from which they 
could differentiate were not present. The surface the 


irregular and nodular; the nodules. consisted of masses of sn all ganglion cells 


Undoubtedly normal ganglion cells were present the cortex, 


In additior 
there were many other cells which were abnormal size, shape and distribu 
tion sections stained with toluidine blue, every 


which stained blue and contained Nissl 


as seen to have 


heavier tigroid granules were abundant and were present 


All these cells had an aflinityv for silver. [mplantat on cones were ibsent 


» vel 


axis-cvlinders arose from many ol the cells. icterist ic 


vesicular nuclei, each 
The were not 
leated cells were present small numbers; more 
not observed any one cell. There was considerable 
the size of the nucleus of a siven cell t th amount ol 
general the nucleus was large comparison 
smaller the nucleus most the cell 
tumour had grow groups clusters 
showed satellitosis. Throughout 
number, but all were adult type; 
At the eige of the growth swollen degenerating 
these had two 
Spite of invasion and con pression 
underlying white matter did 
swelling, beading fragmentation. 
This tumour was 


The history Case was progressive lesion the 


part the spinal cord for three years. intramedullary ganglio- 


cytoma was partially removed, with temporary improvement. Death 
occurred seven months later. 


woman, aged 34, came May 23, 1921, con 
plaining pain the shoulders and loss the arms and 
Three years previously, when three months pregnant, she began 


both shoulders; this came attacks lasting from two seven 


recurred several times during month. thi had 


tie 
eeply staining central 
centre the cell 
Lt. than two nuclel we 
lation in the ratio of 
its cytoplasm, but 
{ 
Ol Cell; nt 
The cells of the 
Many, especially 
4 
ul astrocytes Wel 
ee” oblasts were absent 
es V » found some 
eveneration, 
turthe 
= 
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scomfort until after delivery, when the pain reappeared and grew more 
severe. One year previously the pain began radiate down the inner side 
left arm the hand, and associated with numbness and tingling 
fingers. half previously she first observed clumsiness and 
veakness the left sixteen months later weakness and numbness first 


left leg and then the right arm appeared, and after ashort interval the 


weak. During the three months preceding examination she 


peated], burned both hands without feeling 
The patient held her neck stiffly. both arms, especially 

scular weakness and atrophy were particularly the small muscles 
the hands. Power was diminished left lee and tonus increased. 


Sensibility ‘ly impaired over the 
ght forearm. 
perature 


normal. 


six 


wnce 
pyramidal ol 
normal 
ary, but frequently faded into the irl 


numerous, although most cells had one 


markedly npaired, but sensibility touch was practically 
‘e se Of position Was much diminished in the toes of the left foot, but normal 
the right. Vibrations were not appreciated either leg tendon 
tlexes ere not obtal ible in the arms: those of the right leg were normal 
the left leg exaggerated sign was present sides 
there Was little lack f control bhoth rectal and vesical sp) Ineters 
ebrospinal fluid obtained clear and colourless 
ntained an excess « protein (TM oocytes in ea cubie millimetre 
June 1921, the spines and from the fifth cervical the 
ond tl ) cic vertebra wel en yed The spinal cord was gre tly enlarged, 
reatest dlameter bell opposite the eventh cervical vertebra ubove and 
W this point the swe llin g tapered in a fusiform mam \n incision was 
the right posterior column: once soft purplish tumour partly 
ided \bout four-fifths of the tumour was removed, atter \ hich the cord 
Convalescence was uneventful returning home, the patient 
lually improved during July the beginning August she began 
il, and died January 1922 
was not very cellular. Its blood 
Is we re well formed | their walls were fe the most part nor il, but in 
urea excessive hyaline thickening the tunica media was present, such 
cree as almost to occlude the lumen Howevei necrotic areas were not 
( erable in this part of the growt Connective tissue nd fibroblasts on 
e one hand, and st ‘ytes and spongioblasts on the other, were entirely, 
\lthough for the most part diffuse, certain the cells the 
| a tendency to collect in groups of trom three to twenty The cells were ; 
vgonal in shape, seldon convex, 
gins were not alwavs s ounding 
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which were small and indistinet. Fine granular Nissl substance was present 
the bodies and their dendrites; large granules thos 
found normal ganglion cells were not seen, nor was pigment, common 
the adult ganglion cells the anterior horns the spinal cord, found 
tumour cell. The cells had characteristic nuclei, large, round and vesicula 
containing one deeply-staining central nucleolus. Binucleated cells we 
common, but more than two nuclei were rare and gi; were not 


No lmmature forms of ganglion cells could be identifi 


This tumour was classified 


Case the history was progressive lesion the cervical part 


i 


the for four and half Spinal subarachnoid 


was demonstrated. intramedullary gangliocytoma was removed 


Roentgen treatment was given. Marked improvement followed 


eviously 
extended 


teen months 


over 

analgesia and was determined, the ten 
trigeminal nerves. Over the lower two-thirds of the trunk, the leg 
anterior aspect the thighs, partial loss sensibility pain and 
this diminished intensity from above downward. Sensation 
intact over the perineum, buttocks aspects the thighs 
Vibration was not perceived over the distal ends of the bones of the forearm 
and over the right malleoli; over the left malleoli its was diminished 


Sense position was lost the third, fourth, and fingers both hands, 


ay 
compiaining Of pain In arms ana in ( nt siae of e n end, 
5 ae i loss ol strength. Four and a ha years previously, a fe onths alter t 
birth her first child, she began experience sharp aching pains the 
Scuapul burning e head inereased e } pana Cat 
: 
to the the neck: however, 16 Was ne re ised co ne or snee 
and did not waken the patient night previou the pan 
spread down the left arm to t ind, especially to tl rou mi 
Was Shar} 1d was associated with flushing « the ce 
SIX months he meht side ot the neck uppe part of 
42n Previously ne pa en not1eec&t SS I wel n 
arn six months later the right arm. Three months 
Increasing Weakness the legs appeared 
ale a trapezius muscles and of both arms, parti larly of the left Moderate lo 
4 cee ol powe was noted 1n ho h legs. | ( endon retiexes vere bsent in 
arms: ne le gs they were exaggerated na Babinski s sien Ss presel 
= bot sides: the abdomin tl reflexes were absent. [There was loss of pereep ! 
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toes both feet. Cerebrospinal fluid obtained 
puncture ind yellowish ; i pressure Was not altered by 


100 diagnosis was 


protein pel 


vertebra 


The spinal cord was 


rly lnpregnate 
ssicular, and each staining 
to the bodies of the cells was much 
nucleus was central; binucleated 


ell. Only 


the nuclei rela 
Usually 
nuclei were not seen any one 


nol mal Ce 


rare, and more than 


bipolar and unipolar neuroblasts were identified. 


The tumour was classified gangliocytoma. 


hic millimetre, and 340 mgm. 
int medullary tumour 
vere removed. The theca did not pulsate. 
and soft When the left posterior 
loured tumour was exposed: the greater part this was 
ted the tissue the cord and removed Caudally the growth 
nded tothe eighth cervical s ent, here a small plece of tumour wh ch was 
the not disturbed. ially the growth reached the first 
Vic st I ent l valescer \ Ls st stormy, account ot 
the medulla However, the patient was able use her legs and 
Following transtusion blood the third post-operative 
ve a \ | was dismissed from our care sixteen days if 
She has returned ervals for roentgenotherapy, and has 
hysical well-being. the present time, two years after 
in \ ience ol l rene l vi Some we ukne +p rsists 
t scl { ; l les and hands, | slight weakness 1 Hoth 
complete loss pain and temperature over both 
tho the second rib, and over the territory the uppe 
bel Lhe sec re iecreasit lgesia wa 
estl the Poupart’s hgaments, below which sensa 
il Sen tio mpletely lost n { no rs. but nor 
Vib: \ sel is ‘ | listurbed ove) | list | e ls 
S t] sfic Conti ] ri il 
/ | 14 This tu ur was more cellular thar 
noved Case stroma was scanty, stained pale pink with 
lid contain any neither cells nor glial wer 
) ! s: th va tl Size and shia} , but most were poly il 
ytoplasm was scanty and vacuolated, and contained numerous fine 
Niss! granules which tended to collect in rger masses at the periphery. The 
strong When present, dendrites were relatively 
they contained granules. and indistinct axis cylinders 
were } sent, but poo 
stically large and 
The size 
eater than in 
very 
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would unprofitable enter into lengthy criticism 
merits the various terms which have been applied tumours con 
taining ganglion cells neuroblasts; undoubtedly true that 
author has good reason reasons for the term that uses, and 
the most part applicable the tumour describing. 
series there are marked variations the type and the distribution 
the cells, and also the type supporting structures, 
that descriptive term applicable one tumour would unsuited 
the others. Our suggestion that the term applied 
tumours containing neuroblasts primitive nerve-cells, and the tern 
bring the nomenclature this group neoplasms into line with that 
the gliomas. one cases hyaline connective tissue formed 
the stroma and made more than one half the neoplasm 
more astrocytes were present than normally; another some fibro 
blasts were present, and still another stroma any kind could 


demonstrated. Because these variations the type 

have found impracticable apply term which would describe the 
stroma each neoplasm well the degree differentiation 
tumour cells themselves, just pathologists have found necessary 
the connective tissue stroma from the names carcinomas 
various organs. the gliomas, there was considerable variation 
the types cell which were present our series tumours. 
was tendency for the cells found given tumour 
uniform their stage differentiation than usually the case 
although have described several tumours each which 
several stages differentiation were present. 

The most interesting feature Case the that the tumour 
recurred after interval six years, and that although both tumours 
were neurogenic type, the first was cellular, the majority the cells 
being neuroblasts with little cytoplasm and without dendrites 
cylinders; whereas the second tumour was comparatively acellular, 
cells were present being well differentiated ganglion cells with well- 
formed dendrites, abundant cytoplasm and granules. spite 
this difference the cellularity the neoplasms, and the degree 
differentiation the cells themselves, both types celis had 
for silver, and both nuclei the same type were present. 
These were characteristic not only these two tumours, but the 


entire group; they were large, round and vesicular, and contained little 
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chromatin except one prominent central deeply-staining nucleolus. 
the study neoplasia general, unusual find that tumour 
made primitive cells, which has been partially even almost 
extirpated, should recur after period years more 
completely differentiated growth usually the cells recurring tumour 
more primitive than those the original growth. the more 
ictive neoplasm the sparse stroma was younger but less abundant than 
that the more highly differentiated tumour, whose stroma contained 
much hyalinized connective tissue. The structure their blood-vessels 

the rapidity growth each tumour. Both these 
tumours were infiltrative, thus simulating the macroscopic appearance 
most the gliomas. 

Case the majority the cells were well differentiated ganglion 
ells pyramidal polygonal shape, but addition there were some 
immature neuroblasts belonging the unipolar and bipolar stages 
differentiation. spite the presence the latter cells the 
tumour was classified gangliocytoma, because mature ganglion cells 
were dominant. Some these cells slight 
the cytoplasm, but this had not progressed the stage cyst formation 
gangliocytomas the sympathetic nervous system. 
our first case the cells had for silver. Their nuclei were 
haracteristic, and showed deeply staining central nucleoli, did the 
the neuroblasts also. the majority gangliocytomas, 
the cells this tumour had tendency grow groups small 
lusters rather than diffusely. 

The tumour Case was classified gangliocytoma, spite 

the fact that neuroblasts were present and that mitotic figures were 
een. The majority the cells were well differentiated ganglion cells, 
vhich co-existed some areas with more primitive cells. least 
uts this tumour were growing rapidly, feature reflected 
ndothelial proliferation thin-walled blood-vessels and areas 
necrosis. necrotic areas explain the presence the large cysts 

commonly seen gangliocytomas the brain, and also the 

polymorphonuclear leucocytes which were present only 
ssue. Lymphocytes were present everywhere this tumour; 
places they were collected into islands, common picture cerebral 
ingliocytomas. There was little stroma other than the blood-vessels, 
but near and around the edge the growth adult astrocytes and some 
legenerating forms were seen; these did not seem growing with 
the ganglion cells neuroblasts. the same areas the tumour 
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axis-cylinders derived from invaded brain tissue were present, but 
was impossible demonstrate axis-cylinders arising from the cells 
the growth. 

Few comments are necessary Case this series, has 
described length was classified gangliocytom 
containing large numbers neuroblasts; the better differentiated cell 
predominated only slightly. The situation this tumour and 
associated clinical symptoms were most interesting. spite the fact 
that the patient suffered from evident hypopituitarism, the hypophysi 
was only slightly compressed, and neither nor the infundibulum 
invaded the tumour. 

Case the cells the tumour were quite different from those 
any the first four cases. were remarkably uniform throughout 
and simulated astroblasts possessing abundant homogenous eosin 
staining cytoplasm, but there the resemblance ended. These cells had 
vascular processes any affinity for the gold Cajal’s gold 
and sublimate method. They did have affinity for silver, and 
granules were present, although small and immature and collected 
especially the periphery. well-differentiated adult ganglion 
with dendrites were present. The nuclei and nucleo! 
were characteristic. Stroma was sparse; astroblasts, and 
spongioblasts were absent, and there was little connective tissue 
neoplasm except around the blood-vessels; lymphocytes 
present. short, the most interesting features this tumour wer 
the uniformity the cells and the complete absence primitive 
neuroblasts and mitotic figures. 

Case the tumour cells closely simulated those Case 
points resemblance were the absence stroma, the structure 
blood-vessels, the slight amount connective tissue and the absence 
lymphocytes. Primitive tumour cells and necrotic areas were absent 


Some the tumour cells showed numerous vacuoles 


periphery others, these vacuoles were much larger and had led 


destruction the cell body. areas few tumour cells could 
seen, but numerous small cysts were present. was possible 
all the stages this process, from vacuoles the cells 
destruction cells and cyst formation. This appearance rare 
gangliocytomas the brain, but our experience common 
similar tumours arising from the sympathetic nervous system. our 
series, vacuoles were seen the cells certain growths (Cases and 
9), but these had not progressed degeneration and formation 
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must emphasized that these cysts are quite different from the 
larger cysts which are probably the result necrosis areas 
tumour. 

The tumour Case was different from all the others this series, 
and closely resembles growth described Lhermitte and Duclos 
arising from the cortex the cerebellum. This was diffuse tumour 
had produced marked thickening the molecular layer the cerebellar 
cortex, which was almost completely replaced polygonal and pyramidal 
types ganglion cells. our case the tumour was the cortex the 
right parietal lobe, where the convolutions were flattened, and after 
excision were seen diffusely thickened. Histological study showed 
the cortex composed chiefly pyramidal cells, but addition oval 
and polygonal cells were present. pyramidal cells did not have 
their apical dendrone directed toward the surface the convolution, 
and the long axes the other cells lay every direction. Some very 
large pyramidal and polygonal cells were present they contained well- 
formed Nissl granules, whereas the smaller cells contained finer granules, 
and the smallest were devoid demonstrable chromatin substance 
except that seen the typical nuclei and these cells had 
for silver which outlined their bodies and dendrites. was 
possible see axis-cylinders arising from some cells, but implantation 
cortical cells was present only few cells, which were probably 
inclusions remnants the normal cortex. Where the tumour merged 
into the normal cortex the Brodmann layers were irregularly involved, 
and the tumour itself was impossible distinguish the various 
layers. The superficial laver (layer one the molecular layer) which, 


normally, cells are not present, contained large numbers very small 


pyramidal and oval cells lying contact with the pia mater. some 


the large pyramidal and polygonal cells were present, 
and these were clumped together they are cases 
senile dementia. 

Case the neoplasm was the substance the spinal cord; 
has been described briefly elsewhere The cells the growth were 
large and They contained substance granules finer 
than those found the normal cells the anterior horns the spinal 
cord, and they did not contain any the pigment which common 
these cells. Dendrites were almost always present, although they 
were could not identified arising from 
any the cells the any axis-cylinders present were probably 
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inclusions the invaded tissues the spinal cord. The grouping the 
cells, and their nuclei and nucleoli, were quite characteristic 
gangliocytoma. 

Case the tumour was similar that removed Case 
This growth was almost completely encapsulated and enucleable, except 
its upper and lower poles; this not usual experience operation 
cases primary tumour the spinal cord. The cells resembled 
those the previous case, except that they showed tendency 
shape; however, polygonal cells were dominant. granules 
were larger, especially the periphery the cells. The the 
grouping the cells were characteristic. With the silver impregnation 
method dendrites and cell were well outlined, and axis cylinders 
arising from some cells were demonstrated; however, they were 
immature and stained relatively poorly. well-formed axis-cylinders, 
such might included from invasion the spinal cord, were 
present. ‘This was probably the result the encapsulation the 
tumour; the presence such growth the normal axis-cylinders 
would pushed aside, and this possible explanation the marked 
return function after operation this case. stroma the 
growth did not contain any adult primitive glial cells, glial fibrilla 
Lymphocytes and areas necrosis were absent. one area numerous 
neuroblasts bipolar type were found, but the majority the cells 
were almost completely differentiated ganglion cells. Therefore, 
tumour was classified gangliocytoma. 

The histological pictures presented these nine tumours have 
several points resemblance. the majority marked uniformity 
cell type was present, with the exception the tumour Case 


which several varieties neuroblasts, well ganglion cells, were 


present. Throughout the entire group the nuclei the neuroblasts, 


well those the ganglion cells, were characteristic they were 
and vesicular, and each contained deeply staining central nucleolus. 
All the tumour cells had affinity for silver. was unusual observe 
axis-cylinders arising from any the cells growth, and only the 
more highly differentiated cells did neurofibrille traverse ‘The 
majority the ganglion cells were polygonal, although one tumour 
pyramidal cells predominated; however, this was tumour the 
cerebrai cortex. The neuroblasts varied greatly size and shape, 
and few contained demonstrable Nissl granules; the other hand 
practically all the better differentiated cells had definite substance. 

There was tendency for the adult ganglion cells grow groups, 
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but this arrangement was not marked that found ganglio- 
cytomas arising from the sympathetic nervous system. three tumours 
this group (Cases and some cells showed vacuolization the 
cytoplasm, and one tumour (Case this had proceeded 
the cell and formation cysts; again, this more constant finding 
gangliocytomas the sympathetic nervous system. The amount 
stroma varied; several tumours stroma could not demonstrated. 
The most interesting difference between any two tumours this series 
occurred Case the original tumour was neuroblastoma, made 
quite primitive cells, and after partial removal recurred six years 
later well differentiated gangliocytoma with stroma heavy 
hyaline connective tissne. 

There was nothing unusual the situation any these nine 
tumours, except that Case which was attached the dura mater, 
and not the brain; grossly simulated parasagittal meningioma. 
There are three possible explanations for this unusual feature first, 
that there was small pedicle joining the brain, which was overlooked 
operation, second that there had been such pedicle which had 
disappeared that the tumour derived its blood supply solely from the 


neither these two explanations satisfactory. The third 


and most plausible explanation that the neoplasm arose from small 
heterotopic mass cortical tissue free the subarachnoid space 
anterior the frontal lobes. Heterotopic masses glial and other 
cerebral tissues are more common than generally supposed frequently 
have observed them the subarachnoid space. However, has 
been our experience that such masses are more common around the 
base the brain, especially the posterior fossa, and around the spinal 
cord, than the lateral superior surfaces the cerebrum. 
study primary tumours the spinal cord, Kernohan, Woltman, and 
Adson encountered three gliomas which did not have any attach- 
ment the cord itself; they felt that these tumours probably arose 
from heterotopic masses. far this the only 
gangliocytoma the central nervous system which did not have its 
origin the substance the brain spinal cord. Until further 
observations are made other similar tumours, some doubt will remain 
regarding the real site origin this specimen. 

This report was limited group cases which difficulty the 
differential diagnosis glioma, and neuroblastoma gangliocytoma, did 
not arise. However, have encountered several tumours which 
both neuroblasts and spongioblasts have been growing side side 
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these have been omitted. Undoubtedly, some authorities will not agree 
that both types tumour cells can and now 
recognized fact that medulloblasts are bipotential cells, and frequently 
have observed neuroblasts and spongioblasts medulloblastomas 
Bailey and Cushing have reported similar observations. one 
case that have studied, the patient had three separate neoplasms 
the left cerebral hemisphere. That the occipital pole was spongio- 
blastoma that the parietal lobe was also 
blastoma multiforme, but addition contained many characteristic 
neuroblasts. the tip the left frontal lobe was third small 
tumour about cm. and immediately behind this was 
large, smooth-walled cyst about cm. diameter. The small tumour 
contained numerous well-formed polygonal ganglion cells growing 
small groups, with characteristic cytoplasm, dendrites, nuclei and 
nucleoli addition the ganglion cells many adult astrocytes the 
fibrous type were present, with numerous neuroglial fibrille. This case 
has not been included the present series because the complications 
introduced the presence the other growths: will reported 
future paper. 

(Ecology.—The number cases the present series too small 
provide but the broadest outline the life history growths 
this nature. The cerebral growths may considered first. 

The interval between the onset symptoms and the establishment 
diagnosis varied widely: thus Case which the tumour 
occupied temporal lobe, was five weeks, whereas Case which 
the tumour occupied the third ventricle, was two years. These 
intervals are the opposite those which might have been predicted, for 
tumours temporal lobe are often slow declaring their presence, 
whereas tumours the third ventricle rapidly give rise 
symptoms increase intracranial pressure. Case however, the 
growth had not obstructed the flow cerebrospinal fluid. 
somewhat paradoxical that all the patients our series the one with 
the shortest pre-operative history (Case lived longest after surgical 
intervention. Cases and the patients died soon after 
neither case would operation have been benefit. Case the extra- 
cerebral situation the tumour lent itself radical operation; this 
patient was alive two years after craniotomy, but was least possible 
that the growth had recurred. Study the specimens obtained 
operation necropsy showed very clearly that these growths are 
rarely well demarcated from the surrounding tissue 
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give the surgeon confidence attempt their radical removal. Only 
two instances (Case 1925 tumour, and Case was the tumour 
encapsulated, and Case this property may well have been 
incidental the extra-cerebral origin the growth. 
significant that the tumour (Case which was microscopically most 
highly differentiated, and for this reason most suitable for radical surgical 
attack, passed imperceptibly into normal brain. must concluded, 
however reluctantly, that tumours this nature are rarely suitable 
for operations other than palliative. 

The two growths which occurred the spinal cord also differed one 
from the other their enucleability. That found Case was not 
encapsulated. conceivable, however, that diagnosis might have 
been reached year more earlier, when more radical overation 
might have been possible. the other hand the growth encountered 
Case was encapsulated throughout most its extent, and therefore 
was largely removable however, its upper and lower poles invaded the 
tissue the cord, and consequently were irremovable. this case 
possible that the period survival and the amount function 
retained may partly accounted for the persevering use 
oentgenotherapy retard the growth the portions tumour 


remaining the cord. 


SUMMARY. 


Nine cases are presented tumours occupying the central nervous 
which were derived from primitive nerve cells. The micro- 
scopical appearance each tumour described. Tumours this 


nature are rarely suitable for radical operation. 


PLATE LEGENDS. 


Fic. (Case 1).—Cellular neuroblastoma removed The cell bodies are 

clearly outlined, but the round vesicular nuclei and deeply staining central nucleoli 
well shown. The cells not possess detinite dendrites. Toluidine blue. 500. 

Fig. (Case 1).—Gangliocytoma removed 1931. The outlines the nuclei are 


idistinct, but the nucleoli are sharply stained. substance can seen collected 
the periphery the cells. the cytoplasm one cell vacuole present. Toluidine 
blue. 1100, 

(Case 2).—The cells tend grow small groups, stroma. 
Variation the shape the cells evident, and the characteristic nuclei and nucleoli 
are well shown; binucleated and multinucleated cells are present. Toluidine blue. 

500. 

(Case 3).—The cells the tumour contain characteristic nucleoli 
one multinucleated. Fine granules are scattered diffusely throughout the 
cy toplasm of the cells. T luidine blue. x 1100. 
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Fic. (Case 4).—Part section through the brain, show the tumour 
occupying the lower the third ventricle many cysts are apparent its substance. 
Its line demarcation moderately distinct the thalami are scarcely invaded the 
growth, which has displaced them laterally. Weigert’s stain for myelin sheaths. 

Fic. (Case 5).—Anterior views coronal sections through the brain, show the 
tumour occupying the inferior part the anterior horn the left lateral ventricle. 
has occluded the left foramen Monro, and invaded the septum pellucidum and the 
head the left caudate nucleus. the photograph the right the small tumour 
the lateral wall the right lateral ventricle visible. Reduced. 


Fic. (Case 5).—Gangliocytoma the third ventricle. The cells have indistinct 
outlines, and multinucleated types are present. The nuclei and nucleoli are character 
The cells possess dendrites these, and the cytoplasm, granules are 
present. Toluidine blue. 475. 

(Case the lateral wall the right lateral ventricle. The 
cells have abundant homogeneous cytoplasm and delicate processes. The nuclei contain 
many chromatin granules; few cells contain two nuclei. and eosin. 
x 500, 

(Case 6).—The cells contain characteristic nuclei and nucleoli, and some 
fine granules are present. Toluidine blue. 500. 

(Case 6).—An area tumour selected show the formation cysts. 
These begin small vacuoles the cells. Toluidine blue. 375. 


Fic. (Case 7).—There considerable variation the shape the cells, but 
pyramidal forms predominate. cellsare Axis cylinders are arising 
from some cells, and some cells neurofibrille are present. 
impregnation method. 375. 

(Case 7).—An area the tumour selected show the excess ganglion cells 
one the cortex (the marginal glial zone), well layers two and three. 
The irregularity the size the cells and the direction their axones marked. 
silver-impreguation method. 325. 

Fic. (Case 7).—An area the tumour selected show the cells growing groups 
five and six the cortex. island gives false impression being one 
multinucleated present around certain included cortical cells. 
Toluidine blue. 500. 

Fic. (Case cells tend grow small groups; they have characteristic 
nuclei and nucleoli. The stroma wdematous. Toluidine blue. 
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TUBEROSE SCLEROSIS AND ALLIED 


MACDONALD CRITCHLEY AND EARL. 


CHAPTER 
HAPTER II 
Symptomatol 
ical Manifest 


Dermat 


‘entral Nervous System 
sceral Abnormalities. 


VARIANTS. 


CHAPTER SURVEY. 


THE first that special form cerebral sclerosis 
isolated pathological descriptions. Probably the earliest record was 
case described von Recklinghausen 1863. the brain 
newly-born child large number sclerotic areas were found there 
were several myomata growing from the heart muscle. have been 
unable secure the original communication, and further details are not 
available. Hartdegen 1881, described child two days, 
healthy parentage, who died convulsions. Autopsy revealed spina 
bifida, purulent spinal meningitis, areas sclerosis throughout the 
cerebral cortex and number tumours projecting into the 
lateral ventricles. The cerebral lesions were made glial hyperpiasia, 
containing number ganglion-like cells exceptignal size, the pro- 
cesses which, together with those the glia cells, formed close 
network. applied the term glioma gangliocellulare cerebri 
congenitum this case. 
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Bourneville was perhaps the first recognize the condition 


pathological entity. series publications between 1880 and 
1898 [13-22], drew attention rare form multiple cerebral 
sclerosis occurring young patients who had shown during life mental 
deficiency and This condition called 
from the potato-like appearance the morbid His accounts were 
mainly pathological and did not consider possible 
tuberose sclerosis during life. was inclined attribute the 

Bourneville noted frequent co-existence tumours the 


More detailed histological studies the brain were made the 


recent years, outstanding pathological contributions have been made 
von Meduna 

Subsequent reports confirmed the association neoplasms 
kidney with tuberose sclerosis, and growths were also times found 
the heart, spleen, lungs and retina. 

Bourneville noted the co-existence another anomaly, namely, 
adenoma sebaceum. This had been described Balzer (1885-86 
2,3] and also Pringle hyperplasia certain elements 
the skin, distributed curious butterfly fashion upon the face, and 
associated not infrequently with epilepsy and intellectual subnormality. 

Bourneville regarded the occurrence adenoma sebaceum coinci- 
dental, and for years tuberose sclerosis was looked upon 
logical curiosity. Later, however, principally owing the work 
Vogt 1908, the clinical syndrome mental deficiency, 
and adenoma sebaceum emerged, and series such cases were reported 
Sherlock cases) Lind [46], and Brushfield and Wyatt 
(16 cases) [23]. also became evident that incomplete forms the 
tuberose sclerosis with adenoma sebaceum occurring young 
man normal intellect though subject epilepsy. was recognized, 
too, that the condition might exist the absence one 
even all the classical clinical signs. Recent contributions have 
dealt largely with its pathogenesis, histology, the clinical aspects 
abortive and atypical forms, and with the association the disorder 
with von Recklinghausen’s disease. 
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CONDITIONS 


TUBEROSE SCLEROSIS AND 


One the chief the description such protean 
lisorder involving numerous systems the body and exhibiting various 
rmes frustes the question terminology. 
riginally proposed Sherlock, psychiatrists connote 
the complete syndrome mental deficiency, epilepsy and adenoma 
sebaceum. The name has been severely criticized, but serves 
and now sanctioned use. For the less complete forms 
vhich any one the pathological findings may exist alone suitable 
name appears. sclerosis perhaps the most constant feature, 
feel that the absence inclusive title should 
idopt tuberose sclerosis the most informative, restricting epiloia 


grades, and designating the monosymptomatic 


the severest 


forms some purely descriptive label, e.g., renal adenoma 


THE CLINICAL ASPECT. 


Our present series comprises twenty-nine cases, all which, with 
the exception No. were personally studied. were 
patients Caterham Mental Hospital; tive them were inmates 
the Fountain Mental Hospital, one was patient the Manor and one 
lied Leavesden Mental Hospital. Drs. Lindsay, Nicoll, 
Littlejohn and Stewart, the respective medical superintendents 
these four institutions, accord our thanks for their kindness 
examine and record these cases. patients our 
eries died and the central nervous system and the visceral growths were 
tudied detail. 

countries, especially Great Britain, although cases have also been recorded 
from Australia and the United States, and once from Brazil. Almost 
ill the subjects were white race, Jews and Gentiles alike being affected, 
ind, with other types cerebral degeneration, tuberose sclerosis 
among the the community. 

The family history frequently presents important facts, evidence 
tuberose sclerosis various abortive forms the syndrome amongst 
the siblings progenitors, though probable that the true nature 
the formes frequently not appreciated. The point well 
Berg’s account [4] father and daughter who showed 
idenoma sebaceum, epilepsy and slight mental impairment, with 
typical post-mortem findings tuberose sclerosis and renal tumours. 
grandfather had died after renal operation and autopsy 
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tumour the kidney was found without other features 
suggestive tuberose sclerosis. 

Schuster’s first case, boy aged 16, showed during life adenoma 
sebaceum, epilepsy and signs intracranial tumour. Autopsy revealed 
tuberose sclerosis and multiple renal tumours. The boy’s mother had 
numerous café patches and black nevus the left his 
maternal grandmother had multiple his mother’s 
was epileptic, and convulsions childhood had occurred his 
sister. paternal cousin the mother was also epileptic 

Koenen’s family six individuals were three generations 
stock both sides. girl, aged 10, died Wakefield Asylum 
epiloia. Her brother was epileptic and very the mother was 
and two maternal uncles had died convulsions early 
childhood. maternal grand-uncle was alcoholic and died 
paresis; maternal grand-aunt had 
paternal uncle was intemperate. 

Often the family history shows evidence tuberose scleresis but 
bears strong psychopathic taint. Epilepsy and alcoholism are common 
and many cases psychoses have occurred. 
manic-depressive psychosis occurred the ancestry, and famil 


history dementia paranoides was obtained the second the cases 


reported Delbanco and Haack parent died 


our series family history was obtainable twenty instances 
only, marks psychopathy being present the following thirteen 


cases: 


Both parents olie 
Grandfather died with epilepsy 
insane. 
present asylum sutfering trom epilepsy, 
Case 10. Father aleoholic. Mother and aunt feeble-n 
Two siblings died infaney 
Case 11.—Maternal grandfather epileptic. 
Case 14.—Mother, mother’s cousin mother’ 
adenoma sebaceum. 
Case sister asylum. 
Case had facial adenoma sebaceum, but gross mental 
defect. uncle and one brother died insane. Father emotional and unstable. 
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Case 20.— Maternal cousin epileptic. 
Case 21.—Mother asylum. elder brother has adenoma 


24.—Father died Brother died asylum with 


pilepsy. 


has not been possible investigate the family history all our 


ises more fully determine how many the psychotic members 


ictually showed evidences tuberose sclerosis. 


Factors possible importance are the questions place family, 


the age the parents the time conception, the state the 


naternal health during pregnancy and the details the confinement. 


fourteen cases only our series was possible obtain details 


place family; the facts are follows: 


ldren. 


dren, 


ildren. 
Case 11. two 
‘hird tive children 
Case 13. hird six 
Cass 10 Chi of t ehildre 
(ase Phi ee C ldve 


These findings contrast with those Brushtield and series, 


sixteen patients were first-born. 


nere elght out 


The age the parents time conception has unfortunately been 


noted only fourteen times our patients. The average these gives 


and years the age time conception the father 


ind mother ten Brushfield and cases the 


both parents was over the time birth. 


¢ 


Details the mother’s confinement and labour have not been 


our cases nor cases record. one our 


many 
the notes state that the patient was six months’ premature 


eries, 


fright. 
All writers this subject now agree exculpating syphilis 


factor the tuberose sclerosis, although Scarpatetti [68 


egarded parental syphilis the responsible agency. 


Symptomatology.—The clinical features are difficult describe under 


head. 
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the incomplete forms, which are common amongst the members 
the family there may resultant disability, that 
the real nature the forme usually undiscovered. 

the true epiloiac symptoms and signs appear infancy 
childhood. usually stated that the earlier the onset the more rapid 
the course. The first case record actually also the youngest, 
Hartdegen’s patient died the age days. 

Usually the first abnormality developmental delay such 
characterizes mentally defective children general, the child failing 
sit up, crawl walk until unusually late age. Talking 
very late and many lower-grade patients remain mute. Out 
our patients whom there was note speech development, 
commenced talk and months respectively, one years, 
one one whilst failed develop speech. 

The degree mental defect varies widely from case 
usually obvious the third and all our cases which the point 
can ascertained mental defect was observed before the sixth year. 

Cutaneous lesions make their appearance usnally within the first 
decade, and may advance somewhat abruptly puberty. The skin 
affection which attracts attention consists red papular rash over 
nose and cheeks, recognizable adenoma sebaceum. impossible 
say what age the other dermatological lesions appear the trunk 
and extremities, and matter experience that these may 
overlooked the parents, until attention directed them the 
medical examination. 

about the time the second dentition the patient may begin 
lose ground and show increasing dullness, disordered conduct, spiteful- 
ness, emotional outbursts and impairment speech. many such 
instances admission institution became necessary. course 
the epiloia rapidly downhill after death usually takes place 
the second decade from cachexia, pulmonary disease status 


‘ 


epilepticus. One our patients, however (Case 14), dropped dead 


suddenly while this case gross cardiac disease was found 
autopsy. Lind’s series the oldest patient died 47, the youngest 
our four fatal cases, death occurred one instance, and 
the other three. 

the incomplete variants this disorder, the clinical course may 
differ considerably. Thus, those cases where adenoma 
the foreground, neuro-psychiatric features may 
and not progressive. shortening occurs the expectation life 


- 
~ 
~ 


TUBEROSE SCLEROSIS AND ALLIED CONDITIONS 317 


ind the patient may remain useful working member the com- 
munity. 

still rarer development and mode termination exemplified 
those cases which show early adult life signs raised intracranial 
tension, times accompanied focal neurological signs (Schuster, 
Kaufmann and Fischer, Bychowski have been privileged 
examine the brain case this type. girl, aged was 
the Richmond Hospital, Dublin, under the care Mr. 
account headache, vomiting and defective vision. 
Petit mal attacks had been present for many vears, but there was 
mental defect. revealed bilateral but 
localizing neurological signs. post-mortem examination there 
were found cerebral changes typical tuberose sclerosis, and 
gliomatous tumour the size walnut the posterior 
portion the third ventricle. 

Lastly, few patients have succumbed after operations for the 
emoval visceral growth the symptoms which form important 
part the clinical picture. 

Epilepsy, which constitutes frequent and important symptom 
both typical and atypical cases, varies widely its clinical features. 
the epiloia group especially frequent, being absent only twice 
from our series cases, and once also from the 
cases and the series recorded Bourneville. usually makes 
its appearance within the first two years life. 

encountered, grand mal, petit mal and 


All types attack 
Jacksonian. Equivalents are not uncommonly present, the way 
viddy attacks, paroxysmal outbursts passion, and the 
ike. our patients exhibited varieties epilepsia procursiva. 

The frequency and periodicity attacks are very variable individual 
While some patients have many ten twelve fits daily, 
such our Case 10, have merely one two ina year. Attacks 
serial epilepsy may occur, though the intervals freedom may 
extremely irregular. One striking feature 
listinguishes them from other cases epilepsy with mental defect—is 
the very long periods remission which may present. Some our 
patients, who were previously suffering numerous attacks, would sud- 
denly for period years without fit. Case 24—where the 


patient showed mental impairment—there was remission seven 


vears. These periods freedom occur irrespective treatment. During 
these remissions the mental deterioration usually continues steadily, 
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thus emphasizing the lack correspondence between the severity 
epilepsy and the idiocy. Gallus has stated that the epiloiac 
develops the characteristic epileptic temperament which might 
expected individual sustaining large number attacks. 

terminal feature, the epileptic fits may increase considerably 
number; thus during the last twenty-four hours life, our Case had 
111, and Case 19, 119 fits. 

Neurological manifestations.—The physical appearances the patient 
with tuberose sclerosis are usually striking enough betray the diagnosis 
immediately. The presence the facial eruption once arrest 
attention and closer examination usually reveals other abnormalities. 

Most the individuals are noticeably undersized for their 
without however any infantilism absence 
sexual features. Stigmata degeneration are usually demonstrable 
the lower-grade patients. our experience the commonest marks have 
(1) the simian hand (flattening the thenar eminence, with 
inversion the thumb and flexion the terminal phalanx); (2) short- 
ness and incurving the little finger; (3) ears which are misshapen, 
protruding excessively large. Numerous other stigmata 
have been encountered, such hemihypertrophy, epicanthus, high 
palate, supernumerary digits, hydrocephalus, syndactyly, 
and cranial mentions adiposo-genital dystrophy 
patient with tuberose sclerosis. Several patients our series were 
defects, irregular arrangement the teeth, and other dental abnormalities 
are absent. 

Neurological examination times entirely negative; more often, 
however, minor anomalies are demonstrable the motor system. The 
low grade the mental state and the not infrequent resistivity 
precludes satisfactory investigation. 

The ocular mechanisms are usually healthy, instanced 


pupillary reactions and ocular movements, absence nystagmus and 
normal media. Van der Hoeve [36 and has drawn attention 


suffering from tuberose sclerosis. Although judged this finding not 
uncommon, having seen both eyes every one his six patients, 
have found them once only our series. More recently, they have 
also been noticed cases tuberose sclerosis Feriz and Nitsch. 
circular areas, white grey colour, situated the retina away from 
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the diameter about half that the papilla. close 
relationship with the blood-vessels exists; there surrounding 
tissue reaction. 

does not occur tuberose sclerosis, except those 
very rare cases coincident intracranial neoplasm. 

More detailed examination the motor system shows usually 
cal muscular atrophy the crude strength—as far accurate testing 
normal the patients who have local paralysis. 

alteration muscle tonus common, however. the younger 
diminution tone usual, allowing undue 
the joints; older patients this hypotonus 


placed rigidity. rule impossible investigate this point 


ndividuals 
bility 


closely, certain amount negativism generally present. 
often found, especially this latter type patient 


Highly 


haracteristic the mentally defective patients with tuberose 
osis peculiar type motor restlessness which described later. 


Accurate investigation sensibility not possible. such patients 


ure able co-operate all, the special senses and cutaneous sensation 
ppear normal. Some the lower-grade patients are indifferent 


painful 
‘al paralyses are times met with this condition, comprising 


onoplegia, hemiplegia, paraplegia, tetraplegia. hemiplegia was 


ind once our series and diplegia twice. these two latter cases 
diplegia was the 


variety, with absent tendon reflexes, 
cidity and plano-varus deformity the feet. 

Cerebellar signs occurred once only our series, and know 

ord similar finding the literature. 


= 


35, was such 
No reeords W 


nentation of head and back: a large cafe 12 
over left and scapular region and another under the left breast 
over neck facial adenoma sebaceum. She had 
stant nodding movement of the head, and the speech was grossly dysart} ric 
staccato. Nystagmus oceurred lateral deviation the eyes hypotonus 
were demonstrable, associated with 


tendon reflexes were extremely brisk: plantar responses 


ious sensory loss. normal. Gait wildly 


Owing the lack family and personal history, impossible 


whether these signs indicate chance co-existence tuberose 
RAIN—VOL. I 


wnish any hist y whatey ere available as to the develop- 
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sclerosis with heredo-ataxia, whether there more intimat 
association. 

Speech usually grossly impaired well-marked cases. 

The reflexes are generally unaltered the earlier stages, but old: 
patients with hypertonus there may some liveliness the 
responses. Plantar responses are the flexor variety, except 
diplegic cases. have found abnormality the abdomin 
responses. 

sclerosis heredo-familial degeneration, 
and those may expected show some degree menta 
inferiority. The psychological aspect subjects suffering with 
various formes frustes has never been studied, but, our cases show, 
strong familial psychopathic taint common, whilst the great 
patients with adenoma sebaceum are known mentally 
though not necessarily epiloiac. 

our series one patient was mentally normal. Three others wer 
defectives without epilepsy; all three were adult females, their 
ages the Terman Binet scale being years, years months, and 
years months. Emotionally the first these was entirely stabl 
the second facile and excitable, and the third wildly unstable and subj 
fleeting persecutory delusions. 

The essential feature the psychology epiloia combination 
intellectual defect proper with primitive form psychosis. 
intellectual defect always pronounced, all our cases falling into 
categories imbecility and idiocy. psychosis always resembles 
primitive type catatonic schizophrenia, though the exact form 
reaction varies with the level mental development which occurs. 

The depth psychosis independent the degree 
defect, although the two processess are inextricably intertwined 
render impossible any accurate estimation the part played 
any given case. the following account, therefore, the grouping 
descriptive purposes into and“ grades somewhat 
arbitrary and based largely upon the adaptive reactions, with 
little reference the potential intelligence. 

The high-grade patients are usually relatively intelligent childhood 
Signs defect appear early and there delay walking and talking, 
but the children are quite trainable imbecile school and may even 
learn read and write little. Screaming fits are very common 
they occurred all the cases which have obtained reliable records 
and the children usually play with their fingers good deal. 
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they appear temperamentally normal and are sometimes described 


cheerful and affectionate. The earliest signs psychosis occur 


variability—independent alike fits discoverable external cause— 
the degree environmental adaptation achieved. This first seen 
after the fifth year, occurring periods hours days during 
which the patient appears vague and preoccupied and mentally 
inaccessible. before puberty some degree dissociation usually 
permanently installed, though subject wide and prolonged variations 
degree. this time, too, rapid deterioration may occur, that 
patients who have hitherto ranked high grade must now relegated 
the low-grade group. 

Those who remain high-grade now show marked 
personality changes, the states preoccupation are longer and more 
frequent and the patients grow solitary, silent and apathetic and liable 
sudden brief outbursts motiveless excitement similar those seen 
catatonic schizophrenics. They usually resent interference and 
become dangerous other patients and sometimes themselves, though 
the self-injury always slight and suicidal attempts not occur. 
Speech which may have been fairly fluent now falls off, they use very 
few words and may show echolalia and short perseverative repetition 
phrases, may become almost entirely mute. Three our cases 
showed the speech dementia 

The degree catatonia varies. certain amount rigidity may 
present and flexibilitas cerea common. Several the patients 
semi-stuporose and one gir! has lain negativistic stupor for 
months end. 

The tendency hand-and-finger-play remains, though not 
marked the low-grade group. ‘The more psychotic patients are 
isually seen sitting apathetic, their hands clasped their laps 
with fingers slowly twisting. Two the least psychotic the high 
vrade patients, who commit self-injury when annoyed, violently 
biting their hands. 

The mental content the psychosis cannot assessed, these 

have not sufficient intelligence communicate their thoughts, 
significant that three five patients from whom drawings 
obtained, these showed grossly psychotic trends 
ignificant details and crude sexual symbolism. The fourth drawing 
was bizarre type and the fifth, which was obtained from the least 
lissociated our patients, was the usual imbecile production but showed 
marked perseveration, the entire page being covered with drawings 
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and letters response the command, Draw This patient 
gave psychotic response the test. The following case 
illustrates this particular type epiloia 

Case 14.—E. B., female, aged history: Maternal 
and grand-uncle had adenoma sebaceum. admission age 24, shows 
adenoma sebaceum. She was simple, childish but speech 
and hesitant. Epileptic fits monthly intervals. 
she lay catatonic attitude, smiling herself. The speech was hushed and 
barely audible. Simian hands. gross catatonic tendency existed 
and legs. Tonus was diminished the arms and inereased the legs. 
jerks brisk; pupillary responses rather sluggish. Adenoma lai 
sacral plaque molluscum fibrosum few fibromata over the trunk. 

The low-grade group shows similar, though 
reaction. Mental development later and less complete than the 
high-grade cases and deterioration commences earlier. Speech develop- 
ment absent very poor, and the developed psychotic stage mutism 
constant. Such children are not silent, however, for they 
curious animal-like sounds, and varying intensities can often 
known their wants feelings. The variation accessibility not 
striking the higher-grade patients, though probably always present 
Screaming fits and causeless crying are very frequent. Violence and 
self-injury are less common than the high-grade group. 

All manner bizarre attitudes and stereotyped movements occur, 
and these are most striking the hands and fingers. Somewhat 
similar hand movements sometimes occur simple aments the idiot 
vrade, but they are uncommon and are very rarely complex, whilst the 
low-grade epiloiac they are constant feature, frequently indulged in, 
and often amazingly complicated nature. These movements 


appear have some significance for the patients they occur when 


appearance dissociation most marked, and the eyes usually 
the moving hand. Thus one boy has been seen with rapt expression 
keeping highly complicated rapid movement his right hand and 
slow and entirely different movement the left, completely indifferent 
his neighbour who was hitting him vigorously the head with his 
open hand. Another boy who has frequent fits crying holds his hand 
curious attitude front his eyes when erying. Primitive 
erotic movements rocking and swaying are always present and 
usually frequently indulged in. Less common features observed this 
group are head banging very violent type, rumination and aerophagy. 

Dissociation frequently profound, the patient appears completely 
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unconscious his surroundings and tolerates extraordinary amount 
physical interference. Such patients take interest their food 
except play with it, and are liable lose much weight from under- 
rigidity constant and flexibilitas cerea 
frequent, though the relative activity most these patients renders 
the term stupor hardly applicable. Patients this group cannot 
credited with and impossible even guess their 
subjective processes, but from the sudden fixation their gaze upon 
nothing and from their air listening—again nothing—intently and 
with strange and alien smile, seems possible that they undergo some 
crude hallucinatory experiences. 

This low-grade type patient illustrated the following case 
report 

Case T., male, aged 11. Family history unimportant. Patien 


said have been born three months prematurely though the weight birth 


eported lb. walked and talked one year; convulsions first 


wed months and have continued intervals. admission the 
and months, was low-grade imbecile, wet and dirty, 
juiring fed. understand sentences but would repeat 
Within the next few years, adenoma sebaceum was noticed the 
e. His mental state deteri rated and he showed a fondness fo1 regurgitation 
rumination. examination was found curled up; was unable 
but chattered rapidly and quietly himself. resisted examination. 
neurological abnormality existed other than slight hypotonus. When 
sited showed bizarre hyperkinetic movements the hands and fingers, 
stigmata degeneration. Marked adenoma sebaceum; round, 
the neck, with several smaller nodules trunk one area pigment 


the right scapula and numerous small apigmented patches (see fig. 2). 


the most profound cases there complete apathy and 
how much the final result ascribed dissociation, and 
much amentia, though almost certain that both factors are 
present. Any variation accessibility most difficult 
though there usually history some deterioration and 
here may occasional spitefulness. One exceptional 
helpless idiot, showed improvement her 13th year, and 
classed low-grade imbecile able walk and talk. 

was possible submit five epiloiacs psychometric tests. 
These patients are particularly difficult test subjects account their 
verbal paucity mutism, and their marked inaccessibility. The test- 
series adopted was the Merrill Palmer scale for pre-school children, all 
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verbal tests and all tests involving direct imitation being scored 
omissions, thus using the tests performance series. 
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Fic. 1. Showing a number of pedunk ulated dermal tags on the neck in the case 
patient. 


Fic. facial adenoma sebaceum patient with epiloia. 


Sex M I 
i M. 19 2 years 3 months 16°0 Severe; almost inac 


The results, which are shown Table are presented because 
the striking evidence they afford the potential intelligence the 
subjects compared with their adaptive behaviour. The 
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evaluation the scores obtained doubtful, involving, does, the 
application adolescent and adult defectives scoring intended for 
young children. Moreover, the quantitative results psycho- 


metric tests psychotic subjects must always accepted with reserve 


there doubt that this series the scores obtained were definitely 


below the subjects’ true potentiality. 
the tests gave valuable information. The subjects 
understand the instructions given them, and such tests 


were accepted were intelligently approached, muscular co-ordination 


ind the handling concrete material being surprisingly good. 
Behaviour under test showed obvious indications psychosis all 


patients failed block building tests because they became 


dissociated and built designs their own instead following instruc- 


tions, whilst all the patients showed tendency dissociation 


meeting with difficulties. one case this caused the only failure, the 


the performance being well above the imbecile level. One 


patient lost great many marks because insisted holding all 


his fingers extended throughout the test, which rendered his performance 


very slow. 
The varying degrees dissociation were well displayed. 


the five patients tested were apathetic, and two these were practically 


stuporose. These last were most striking, being roused with great 


difficulty from semi-stupor, performing test cleanly and showing quite 


degree interest, only relapse into their former state 


One boy who had kept amazing series attitudiniza- 


tions and elaborate movements his hands, suddenly ceased, and filled 


the Wallin peg boards quickly and neatly, thirteen and fourteen 


seconds respectively, return once his movements, whence 


further stimulation could arouse 
now realize the great importance and dia- 


significance cutaneous anomalies the symptomatology 


tuberose sclerosis. 


The chief these skin lesions is, course, facial adenoma sebaceum. 


rely strongly this physical sign making the diagnosis, 


one would hesitate diagnose tuberose sclerosis the absence 


sebaceum, except among those members family tuberose 


sclerosis who show neurological psychical abnormalities. 


According Sutton, adenoma sebaceum was first described 


Rayer, but priority usually given Balzer. Five years after 
first communication Pringle described carefully the clinical and histo- 
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logical characters the disease, and suggested the term adenoma 
From that time large number cases have been 
recorded dermatologists, and certain aetiological 
peculiarities have been noted. Thus was found occur early 
childhood occasionally birth, usually increasing rapidly puberty. 
Only exceptionally did the onset date from early adult life. The 
heredo-familial tendency and the frequent association intellectual 
defect and epilepsy were noted. 

The clinical features adenoma sebaceum comprise nodular rash 
red, yellowish-red brownish colour distributed over special 
region the body. appears extensively over the face, showing 
itself first, according Brushfield and the naso-labial folds, 
later spreading cover entirely the nose and the middle the 
cheek over the infra-orbital region, butterfly-shaped area. The 
rash later spreads laterally but rarely shows itself inside the frontier 
the naso-labial fold except appear the chin. Occasionally few 
nodules are seen the temples, the brow. contrast the 
florid redness the nose and malar region, there often striking 
circumoral pallor. 

The rash consists numerous papules measuring average 
mm. diameter. They are somewhat hard consistency and 


project above the skin for 5mm. They are reddish colour and 


times translucent jelly-like. fade pressure great 
extent, but may not entirely. Thus, the centre minute 
telangiectatic point even fine network injected capillaries may 
present. certain areas, for example over the tip and dorsum 
the nose, the papules become confluent and form smooth plateau 
red shiny appearance, interspersed times with telangiectases. 

Pringle’s case the telangiectatic elements were rather striking, 
that to-day many authors Pringle’s adenoma 
sebaceum from Balzer according the degree capillary 
injection. third variety, spoken the type, 
sometimes described, consisting vascular nodules particular 
hardness from excessive fibrous tissue development. 

has often been noted that the facial lesions deepen colour 
the time epileptic attack and more especially during succession 
fits cases the serial type epilepsy. Subjective symptoms are 
rare, though Pringle mentions that the rash may painful cold 
weather. Frequently the same area skin affected acne 
rosacea waxes and wanes according the state the digestion 
and the proximity meal. 
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Facial adenoma sebaceum case epiloia. 
To illustrate paper by Vacdonald Critchley and C. J. C. Earl. 
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Microscopical examination, shown Pringle and others, reveals 
thinning the dermis; and (2) extensive overgrowth the 
sebaceous glands (see fig. This histological structure leads some 
writers imagine neoplastic development sebaceous glandular 
structure, conception which implied the term adenoma seba- 
possibly allied the so-called epithelioma sebaceum cysticum, 
but nowadays dermatologists usually regard adenoma sebaceum 
simple hypertrophy the sebaceous glandular structure the skin. 
According Jadassohn, Poir and others, more correctly belongs 


se 
85 
Fic. 3.—Histological patch adenoma sebaceum, taken from Case 24. 


(Courtesy Franklin.) 


Adenoma sebaceum, though very common accompaniment 
tuberose sclerosis, not invariably present. The earlier writers did not 
mention specifically, and possible that its presence was ignored. 
Bonfigli, however, describing his cases, stated definitely that 
cutaneous affection was present. our series, adenoma sebaceum was 
entirely absent from one case (No. 23) and was extremely slight 
another (No. may unrecognized neurologists who perhaps 
attribute the facial appearance the results bromide medication. 

variety adenoma sebaceum consists few discrete nodules, 
each larger than shot, scattered over the butterfly-area the face 
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These differ from the typical papules being pale and completely 
avascular; they never coalesce and there surrounding tissue- 
reaction. Indeed, the nodules may well escape cursory examination 
especially artificial they are promptly recognized 
their intense hardness when the pulp the finger lightly passed over 
the cheek. This particular variety probably identical the so- 
four only our series. 

Fibromata.—Of the other cutaneous abnormalities, the commonest 
are small, flattened fibromata scattered over the trunk, particularly the 
back. least ten out our twenty-nine patients, fibromata were 
present. Usually they are multiple though numbering rule not 
more than dozen. They vary diameter They grow 
usually the superficial layers the skin, though once our series 
fibroma was found. another our patients several 
scalp fibromata occurred, each the size amarble. Subungual fibromata 
have been recorded this disease Hintz and Busch [24 

variant type fibroma one which large numbers miliary 
fibrous tubercles are scattered over the trunk. These are slightly 
raised papules, smaller than pin’s head; indistinguishable 
from the surrounding skin; size and appearance they resemble coarse 
This miliary type occurred two our patients and 
also one recorded Schuster. Buschke’s case, each seed-like 
milium was pierced lanugo-hair. 

Another highly characteristic skin lesion the so-called shagreen 
patch. This occurs uneven thickening area skin, raising 
little above the surrounding surface. plaque 
shaped and about palm’s breadth. They are usually single and are 
commonest over the lumbo-sacral region. Their colour that the 
surrounding skin and may discoverable only close inspection 
palpation. Shagreen patches were found four our twenty-nine cases. 

Pigmentary disorders are often present and take two main forms: 
first, diffuse bronzing wide regions the skin; and, secondly, oval 
circular areas brown pigment, known café patches. 
These latter are indistinguishable from those met with von 
Recklinghausen’s disease. 

times vitiligo-like arrangement found, area pigmenta- 
tion being abruptly succeeded area abnormal whiteness. Such 
appearances are commonest upon the trunk, and there may exist 
approximate segmental distribution recalling thoracic dermatome 
(cf. Case 3). 
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Not infrequently patches occur which are abnormal whiteness. 
They resemble size and conformation the stains, but 
differ absence pigment instead excess. Lesions this 
nature were found two cases. Pigment may disappear from the hair 
places, and one our patients patch local canities occurred 
the outer half one eyebrow. 

some patients there occurs over the neck shoulders cluster 
small pedunculated dermal tags, varying number from one 
score. This appearance this molluscum fibrosum pendulum was 
encountered two patients; Case they were particularly con- 
spicuous (see fig. and there striking resemblance illustra- 
tion Berg’s paper 1914. 

Naevi are commonly described cases tuberose sclerosis, but 
were seen two patients only our series. Fox has reported 
purpuric rash the limbs and trunk. 

Other simple and mixed types cutaneous tumour 
recorded exceptionally tuberose sclerosis; thus there are record 
instances lipoma (Dore fibromyolipoma angio- 
(Bielschowsky). 

Another rare cutaneous anomaly which recorded 


and his colleagues generalized hypertrichosis. 


CENTRAL The naked-eye appearance the 


‘erebrum presents characteristic features. not usual find any 
abnormality either the cranium the meninges, although 
times both these structures have been 
Ossification the sutures has been noted times. ‘The pia-arachnoid 
usually strips easily. The cerebrum itself may somewhat less than 
the normal size and weight, though this smallness never excessive. 
marked disturbance occurs the arrangement and disposition 
the gyri, although has been noted times that the secondary and 
tertiary divisions the sulci may incomplete. 

Characteristic the disease the presence the convolutions 
numbers whitish, slightly prominent areas. These may occur any 
part the cerebral hemisphere, and there apparent area 
predilection. number they vary from one two twenty thirty. 
nodules measuring 


range size from cm. broad and long, 


em. em. each dimension. The smaller areas are limited 
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the conformation convolution, and are usually present upon 
summit gyrus. The larger ones extend over two three adjacent 
and may affect the depths the sulci well 
summits the gyri. These areas are distinguishable 
surrounding cortex slightly paler tint; the contrast not great, 
however, and the sclerotic regions are recognizable much 
inspection than touch. palpation the hemispheres the 
regions are once betrayed their firm consistency, giving rise 
hardness which has been likened cartilage, rubber potato (hence 


Fic. 4.—Mesial aspect the left hemisphere from case tuberose sclerosis. Areas 
sclerosis are marked Nate also the candle-gutterings the lateral ventricle. 


Palpation frequently reveals smaller and darker nodules 
which escape even careful scrutiny. 

times some the larger sclerotic areas are umbilicated, but this 
is, the whole, has distinguished two types 
sclerotic nodules according their macroscopic appearance. the 
one, elongated tubera lie along the course gyrus, while the 
more sharply demarcated, circular areas stretch from one convolution 
another. The surface the first type usually smooth, convex, 
slightly flattened, while the second variety the surface may 
somewhat roughened and also umbilicated. 

Cross-section through the hemispheres displays more clearly the 
distribution and appearances the foci (fig. 5). The relative pallor 
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the affected grey matter striking. times the sclerotic nodules 
degenerate their centre form small cysts; more commonly 
minute fragments are encountered within the foci. 

The cerebral hemispheres are usually the sole region the central 
nervous system affected. exceptional instances tubera have been 
described the cerebellum (Briickner; Vogt, Case 3), the medulla 
Geitlin), the spinal cord (Perusini) and the retina (van der Hoeve; 

the walls the third and lateral ventricles, immediately beneath 
the ependyma, small irregular projections are found, arising usually 


hemisphere; gutterings” the wall the lateral 
erose patches ; c, patch of sclerosis in the white matter. 


from the thalamus. These appear tiny, button-like tumours, or, 
larger examples, (Lind) running from above 
lownwards and following (Campbell) the tributaries the vein the 
striatum (figs. and 6). 

sclerotic zones the cortical and subependymal grey matter comprises 
broadly marked anarchy the stratification the nerve-cells with 
regressive changes the neurones themselves considerable overgrowth 

glia cells and their processes, and the appearance curious large 
cells type foreign the mature nervous system. these 
processes warrants detailed study and description. Although the tubera 
ippear the naked eye sharply-demarcated regions, becomes 


from microscopical examination that abrupt transition exists 
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between healthy and diseased areas. the contrary, found that 
one zone merges gradualiy into the other. 

addition the macroscopic foci themselves, the intervening and 
apparently healthy regions demand attention. Histological investigation 
the cortical zones around and between the foci shows changes 
profound character differing merely degree from those the tubera. 
Furthermore, alterations microscopic character may usually 
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Fic. 6.—Section the wall lateral ventricle show the appearance candle 
cross section. 


revealed within other regions the central nervous system, and 
particularly the cerebellum and the spinal cord. The morbid 
process active cases tuberose sclerosis is, therefore, much more 
diffuse than the naked-eye examination would suggest. 

Nerve-cell changes within the foci.—Portions cortex stained 
Bielschowsky and Gieson methods, show 
relative pallor the sclerotic zones. Under the microscope the indi- 
vidual cell cannot demonstrated. Pyramidal cells may 


present the more superficial layers, and granular elements may 
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seen scattered among the larger neurones the deeper parts. The 
orientation the pyramidal cells may altered that the bases are 
longer directed downwards and the apices upwards. 

The total number cellular components somewhat reduced, and 
the morphological state many the cells changed. Thus, one 
may observe alterations the outline, with clumping 
disappearance the granules and lateral position the nucleus. 
Thickening the processes may occur, and the cell whole become 
shrunken. Fatty degeneration present, though not 
degree 

Silver-staining methods may show the intracellular 
network heavily impregnated with silver deposits recall strikingly 
the Alzheimer cell changes seen senile dementia. This resemblance 
enhanced the occasional appearance argentophil depositions 
arranged annular fashion, not unlike the appearance very 


early senile plaque. 


Glial alterations—A marked proliferation the neuroglia constitutes 
one the outstanding features, and betrayed the density the 
affected zones sections stained the Victoria blue Mallory 
method. There considerable overgrowth glia fibrils which are 
mainly the thin type. times, however, the fibres may such 
thickness belie their glial character, and Campbell mistakenly 
described them type. The proliferation most marked 
the cortex, though extends for some distance into the underlying white 
matter. Peculiar interlacing arrangements the fibres are described 
this type are conspicuous the more superficial zones sclerotic 
focus. density the glia seen around the blood-vessels. 

the subependymal growths the neuroglial fibrillary proliferation 
produces loosely interlacing complex parallel strands. The 
ependymal covering remains intact, and between this layer and the 
overgrowth interval occupied loose areolar tissue; this 
zone venule may run, according Campbell, but none our 
sections was this feature apparent. 

less obvious increase the number neuroglial cells seen, 
and large astrocytes are frequent. conspicuous overgrowth 
microglia takes place, though Bolsi described 
proliferation the Hortega cells. Qualitative changes the glia 
and they frequently respond staining methods such that 
Bielschowsky, which ordinarily they not react. 
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times glial proliferation takes such localized and 
type overgrowth show itself naked-eye inspection 
definite tumour-like mass. Such condition appears exclusively 
intraventricular growths, and small tumours may develop 
size walnut and may accompanied during life symptoms 
raised intracranial pressure. histological structure always that 
glial tissue, but individual cases vary according the proportion 
cellular fibrillary elements. Thus, the original case Hartdegen 
the term 
refer the large nodule their fatal case glioma,” and specify 


glioma gangliocellulare was and Wyatt 


that was composed chiefly slender spindle-shaped cells with long 
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Fic. 7.—Microscopical appearance gliomatous tumour case tuberose scler 


interlacing processes, forming bands and whorls fairly open tissue 
and containing their meshes numerous thin-walled capillaries and free 
red blood-corpuscles. Schuster’s case two conspicuous intraventricular 
tumours were encountered the larger one, the size plum, consisted 
gliomatous mass large cells, fibres being entirely absent. Many 
the constituent cells possessed homogeneous protoplasm and many 
nuclei. case recorded Bielschowsky and Berliner revealed, 
addition numerous foci tuberose sclerosis, 
neoplasm the size The histological picture was that 
tumour formed proliferating blastomatous cells; concre- 
tions were found the case the other The 
authors believe that the neoplasm was more recent date, and they 
speculate whether not this new growth began develop 
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the basis previously existing old nodule. According 
Globus the glial paraventricular tumours belong the group 
spongioblastoma multiforme. McConnell’s case gliomatous 
tumour associated with tuberose sclerosis, the histological picture 
that large-celled astrocytoma (see fig. 7). 

Giant the most striking and the most important 
feature the presence abnormal cells large size relation with 
the sclerotic foci. Since Hartdegen’s original description, they have 


been noted all writers the pathology tuberose sclerosis, 
and have occasioned much discussion their nature and their 
bearing upon our conception tuberose sclerosis general. 

These cells lie typically the depths the sclerotic nodules, i.e., 
where the neuronic and glial changes are most intense. Both cortical 
ind subependymal tubera may contain such cells, though they are more 
numerous the former situation. important realize, however, 
that they may occur outside the cerebral thus they appear 
heterotopies the white matter near the tubera. Furthermore, they 
demonstrable the cortex away from the sclerotic regions, and 
they have also been noted more remote portions the nervous 
system such the cerebellum, medulla and spinal cord. 

Much controversy has arisen the nature these large cells, 
particular whether they are derivatives glial nerve 
elements. appears definite, however, from careful histological study 
that all the large celis particular case not possess the same 
morphological and staining characters and probably represent entirely 
lifferent cells, their sole common feature being their study 
the personally observed specimens bears out what seems the 
tendency modern histological opinion, namely, that the large cells 
varying appearances, but tend approximate either the nerve- 
cell the glia-cell type. All manner transition forms link 
these extremes. 

this way may distinguish: (1) large cell neuronic type 
(2) large cell with glial resemblance. 

(1) Large cells the 
isually preponderate slightly, and are more numerous the cortical 
than the subependymal growths. ‘They are well demonstrated 
the ordinary nerve-cell stains and particularly method; 
they not react glial stains. size, they vary from large 
pyramidal cell that Betz ganglion and when secondary 
changes occur, further distension may increase their bulk still more. 
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rule they occur clusters three more, and may 
surrounded some densification the glia. They are occasionally 
triangular polyhedral outline, but the larger specimens are 
even circular. 

The internal structure these cells shows various abnormalities 
the position and staining reactions the nuclei. Considerable 
variability exists the character the processes; sometimes they are 
short and thick, and times stem arises which quickly breaks into 
finer branches. Globus has illustrated giant cell this type with 
very long and tape-like process, extending through several microscopic 
fields. 


The neuronic character this type giant cell suggested the 
presence intracellular fibrillary network and also (tigroid) 

(2) Large cells glia type.—Cells this order are somewhat less 
numerous than the others and occur more particularly the ventricular 
nodules. They are also grouped the vicinity blood-vessels, 
walls which they may attached. Their shape unlike that 
nerve-cell, being oval circular. ‘There are intracellular 
granules, and the processes are invisible except silver-stained prepara- 
tions. With such methods the processes are displayed, sometimes 
recalling those nerve-cell, but other times numerous short and 
curly processes radiate intervals from the periphery. 


as 
j a 
A 


TUBEROSE SCLEROSIS AND ALLIED CONDITIONS 337 


Other changes which may present within the sclerotic regions 
include alterations the blood-vessels; several writers have drawn 
attention dilatation the vessels which may attain sinusoid propor- 
tions. Hyaline degeneration within the vessel walls, affecting especially 
the adventitia, has also been described. many instances, however, 
changes the blood-vessels are slight absent. 

Deposits calcium salts hyaline material are often seen lying 
amid the whorls glial fibrils, especially the ventricular nodules. 

Although the lesions tuberose sclerosis are most marked the 


cortical grey matter, they may occasionally occur 
the central grey masses the brain. Thus, two cases Bielschowsky 
ind Freund changes similar those the cortex were spread over 
the basal ganglia, affecting the caudatum chiefly and the putamen toa 
lesser extent. The globus pallidus was only slightly implicated. 
Changes the cerebellum have been described, but are uncommon. 
our cases abnormality was present. Pollak [54] found atypical 
cells the cerebellum abnormal ganglion cells were also seen 
Wyatt, mentioned slight reduction the number Purkinje cells. 


The glia cells may increased number. Von Meduna 


described his case reduplication the granular the 


cerebellar cortex. 
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Nodular lesions within the cerebellum appear still rarer. 
Bielschowsky found macroscopic lesions here one case only out 
twelve. this case there were localized lesions typical tuberose 
sclerosis lying the white matter the cerebellar hemispheres, and 
demarcated unusually sharp manner from the surrounding tissue 
Otherwise the cerebellar cortex showed little addition parenchy- 
matous atrophy with glial replacement, and the appearance recalled that 
seen juvenile paresis the heredo-ataxias. Only occasional large 
cell betrayed the diagnosis. 

The cardiac anomaly classically associated with 
sclerosis rhabdomyoma. The condition rare one, only forty-two 
cases having been reported. thirty-two cases there was note 
the condition the brain, and fewer than twenty-five these 
cases tuberose sclerosis was present (Furber). Ten cases had kidney 
tumours, tuberose sclerosis, and cardiac rhabdomyomata. 

The tumours are usually small and multiple, appearing greyish 
rounded masses, sometimes embedded the muscle itself and some- 
times projecting into the cavity the heart. commonest sites are 
the septum, papillary muscles and anterior wall, and 
tumours lie usually immediately beneath the endocardium. Micro- 
scopically they consist irregularly arranged striated cells primitive 
type varying from 200 diameter (Wolbach and having 
nuclei varying number from one four. The tissue honey- 
combed with wide vacuolated spaces containing glycogen (Rehder 

Steinbiss finds that these tumours undergo fibrosis and never 
malignant changes. Their exact nature alittle obscure. 
are evidently prenatal origin, and metaplastic rather than neoplastic 
nature. 

The cardiac findings Case our series are worth recording. 


The boy was known have enlarged heart, and diagnosis aortic 


stenosis with incompetence had been made. Autopsy showed the heart 
weighed ozs. Subaortic stenosis congenital type was present, 
dense membrane running round the aortic vestibule immediately below 
the base the valve and narrowing the orifice addition, 
the whole the papillary muscle and trabecule the left ventricle 
were shrunken and fibrosed, the process extending for mm. into the 
heart wall. Microscopy showed fibrous tissue only, and sections from 
various other portions the wall revealed abnormality. The 
endocardium and pericardium were both normal. 
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tumours are found about per cent. cases 
tuberose sclerosis. They are rarely diagnosed life, though 
case nephrectomy was necessary—a large necrotic hyper- 
nephroma being removed. our series renal signs have been 
observed during life. 

The tumours are usually multiple and bilateral and vary size 
from pin-head large orange. They are nearly always cortical, and 
though not encapsulated they are sharply demarcated. They rarely, 
ever, form metastases. 

Histologically they are embryona! mixed type, the precise appear- 
ance varying from case case. Thus angiosarcoma, liposarcoma, 
myosarcoma, myolipoma, fibrolipoma, perithelioma, and hypernephroma 
have all been described. 

those four cases our series which have come post mortem 
multiple kidney tumours were found each. Cases and they 
were classified peritheliomata, whilst Case the tumours were 
primitive mixed sarcomatous type, and one the size walnut had 
become necrotic. 

Duodenum.—Duodenal tumours have been described one case 
Sailer autopsy upon epiloiac idiot, aged 15, number 
small nodules were found the wall the duodenum micro- 
scopically these growths were necrotic and structureless their central 
part with small round cells the periphery. They were considered 
sarcomatous nature. Adeno-sarcomata were found both 
kidneys. 


CHAPTER VARIANTS. 


With fuller knowledge the varied aspects under which tuberose 
sclerosis presents itself, the probiem arises the status the 
numerous atypical and incomplete forms. 

the relatives epiloiac subjects suggests that 
are justified regarding the following probably representing 
incomplete forms tuberose sclerosis 

(1) Adenoma sebaceum alone. 

(2) Adenoma sebaceum with epilepsy but mental change. 

(3) Adenoma sebaceum with symptoms cerebral tumour. 

(4) Visceral tumour alone (including retinal tumours). 

Our present conception this aspect tuberose sclerosis 
necessarily very elastic, and until have more pathological data most 


our ideas will remain conjectural. 
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(1) The first important variant concerns the finding adenom: 
sebaceum alone. Dermatologists are familiar with this condition 
occurring individuals normal intelligence who have never 


from epilepsy and who show neurological abnormality 


arguable, course, that such patients only rarely come before 
neurologist and that slight nervous mental changes might present 
though not obvious cursory examination. Such opinion, 
probably correct many instances, does not apply cases, 
example, where close co-operation has existed between 
and dermatological departments. 

The question arises whether histological changes occur the brain 
individuals who during life have shown adenoma sebaceum alone 
not unlikely, from our knowledge tuberose sclerosis, that slight 
alterations might found the cortex such individuals, differing 
only degree from those occurring epiloia. far have been 
able trace, record available the cerebral findings case 
isolated adenoma sebaceum. 

The possibility latent cerebral changes existing patients with 
simple adenoma sebaceum further borne out the 
development insanity middle-life cases which then were 
dermatological interest only. 

(2) The following case report illustrates the co-existence 
with facial adenoma sebaceum individual normal intelligence. 


Case 24.—-A. C., female, first attended the out-patient department the 
National Hospital, Queen Square (Dr. Symonds) account epileptic 
fits, February, 1927, being then years age. parents had died 
her infancy, the father having been insane. She was the third five 
children: her eldest brother suffered from fits and died asylum the 
age 30. The others are healthy, one sister married and has healthy 
child. family history adenoma sebaceum was obtainable. When 
patient was years old, adenoma sebaceum appeared the face, and she had 
her first fit. From the ages of 14 to 21 no attacks occurred, but they recurred 
and persisted irregular intervals. She attended the National Hospital 
six months and then left get married. She had one premature child which 
was born dead. She was referred again one (M. C.) the out-patient 
department the National Hospital the kindness Dr. Franklin 
who had been attending her for eezema the nipples. She was this time 
aged 33. examination neurological abnormality was found. She 
appeared normal intelligence and present earning her living 
upper domestic. Facial adenoma sebaceum was present, 
avascular portion the affected skin was excised Dr. Franklin 
for histological examination (see fig. from eczema the nipples, 
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there were other cutaneous lesions. stigmata degeneration except 


syndactyly the second and third toes both feet. 


Here, psychopathic family history strengthens the view 
relationship with tuberose sclerosis. probable 
changes exist the cerebrum, slight degree but qualitatively 


identical with those the complete forms tuberose sclerosis. 
first case exemplifies another variant. 


epileptic patient, normal intellect, suffering also from adenoma 
sebaceum, developed early adult life signs intracranial hyper- 
The autopsy revealed, addition the ordinary findings 


tension. 
tuberose sclerosis, the presence intracerebral glioma. Similar 
case reports have been made Kaufmann and Fischer, and 


Bychowski. 
(4) The presence primitive visceral tumours alone, without 


mental nervous abnormalities and without adenoma 


sebaceum, may under certain circumstances constitute forme fruste 


tuberose sclerosis. Reference has already been made case, 
where child and her father both died with renal tumours and cerebral 
tuberose sclerosis; the grandfather died after operation for renal 


During life had shown evidence neurological 


tumour. 
disorder, and there had been adenoma sebaceum. not know. 


however, whether any histological changes were present 


Other cases are record which individual, otherwise 


normal, has been under the care urological surgeon for renal 
and where post-mortem typical cerebral 


tumour, 


changes were discovered. 
certain number pathological reports are record multiple 


rhabdomyomata the heart associated with cerebral sclerosis. 


Unfortunately not know sufficient the clinical picture 
the cases were examples complete tuberose 


determine whether 


sclerosis. 

certain that the retinal tumours may 
accompanying cutaneous mental physical changes. Thus, van der 
Hoeve found retinal tumour the fundus patient aged 21, who 
showed other abnormalities. The nature the tumour was 
revealed when investigation the family history discovered five 
brothers and sisters suffering from advanced tuberose sclerosis. 
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CHAPTER V.—THE NATURE TUBEROSE 
RELATIONSHIP WITH VON DISEASE. 

The nature tuberose sclerosis still doubt, but there 
increasing evidence suggest developmental anomaly commencing 
early foetal life. Older views were soon set aside; thus 
theory tuberose sclerosis manifestation inherited syphilis, and 
Fiirstner and Stiihlinger’s conception foetal leptomeningitis, were 
never sustained. 

Most the recent disharmony concerns the view taken the 
nature the pathological changes and particularly the giant cells. 
Bielschowsky has tended regard them reactive compensator) 
formations consequent upon primary glial hyperplasia. Most 
histologists, however, regard the giant cells duplex character 
and suggest that they represent primitive cell not far removed 
from undifferentiated neuroblast; they may develop characteristics 
which are either glial neuronic. 

Thus two views emerge pathogenesis. the one hand 
tuberose sclerosis may regarded essentially hyperplastic disorder 
the neuroglia, originating during embryonic life and associated with 
hyperplasias other extraneural structures. 
regarded the condition comprising blastomatous growth-tendency 
the the other hand, the view held 
widespread metaplasia, affecting mainly the ectodermal tissues, but 
also some extent mesodermal and endodermal derivatives, having its 


disorder differentiation between parenchymatous and supporting 
tissues, leading exaggerated and localized overgrowths. 

association between tuberose sclerosis and von Recklinghausen’s 
disease has been emphasized within the past twenty years. 
contact between the two disorders are seen firstly the similarity 
certain clinical features. Both disorders are characterized striking 
cutaneous anomalies, and more particularly pigmentary disorders, 
café lait patches, fibromata, nevi. Both 
affections often associated with psychopathic trends. 
associated with both, though rare von Recklinghausen’s disease. 
both conditions retinal tumours identical appearance may 
demonstrable. 

The other suggestive line argument concerns those rare but 
important cases which marks tuberose sclerosis have co-existed 
with those neurofibromatosis. 
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curious and important case recorded Orzechowski and Nowicki 
was that male patient 18, whom there were found autopsy 
changes typical tuberose sclerosis; addition there occurred 
centrally-placed neuro-epithelioma the cord and medulla; neuroma 
the choroid plexus the third two tumours arising the 
blood-vessel walls the proliferative changes the cells the 
sheath Schwann the spinal roots and the peripheral and cranial 
similar growth the muscular coat the and 
fibro-endothelioma the dura mater. The authors regarded their case 
indicating the identity neurofibromatosis and tuberose sclerosis, 
the final picture depending merely upon the particular location the 
morbid process. Orzechowski and Nowicki suggested that tuberose 
sclerosis should renamed neurinomatosis that peripheral 
and that the term should apply cases 
like their own, which the two disorders are associated. 

few other cases this association are record. Thus, Perdrau 

said have demonstrated neurofibromatous growths the 
kidney case tuberose sclerosis. Gamper’s case patient 
dying with generalized von Recklinghausen’s disease showed autopsy 
numerous interesting anomalies within the central nervous system. 
These included two growths lying under the 
ependyma; multiple ventricular tumours glial origin; sclerosis and 
blastomatous cell proliferation with demyelinization the frontal lobes 
and the vermis; circumscribed nodules the cerebellar hemispheres. 


‘ 


case tuberose sclerosis mentioned Globus neurofibroma 
conforming the central was attached the bundle Vicq 

Various authors have pointed out the identity certain the 
appearances tuberose sclerosis and von 
disease. Thus, both conditions there may seen hyalin thickenings 
the vessel walls (Feriz); abnormal monster cells (Bielschowsky) 
similar histological changes the cerebellum (Maas, Orzechowski and 
Nowicki). 

Van der Hoeve, who called attention the presence retinal 
tumours tuberose sclerosis, pointed out that identical masses (or 


phakomata) may occur cases von Kecklinghausen’s disease. He, 


too, suggests change terminology, and would designate tuberose 
sclerosis phakomatosis and neurofibromatosis 
Recklinghausen.” 
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must pointed out that the occurrence cases these mixed 
types very exceptional and that the points resemblance 
hinge upon the central changes neurofibromatosis, feature which 
itself rare. feel that the similarities between 
sclerosis and von disease have perhaps been rather 
over-emphasized. 
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THE GRASP-REFLEX THE FOOT. 


RUSSELL BRAIN AND DESMOND CURRAN. 


only during recent years that the phenomenon known the 
the hand has become familiar, and there still much 
learned about both its physiological and its clinical significance. Our 
object this paper draw attention allied reaction the 
foot. 

The reflex may justifiably called grasp-reflex, since all respects 
closely resembles grasp-reflex the hand, with which not 
uncommonly associated the same individual. calling grasp- 
reflex avoid the introduction second flexor plantar reflex which 
might confused with the normal flexor plantar response. 

The foot infancy.—We were first led study this 
eflex the observation, which must have been made many others, 
that, though infancy scratch upon the sole evokes extensor 
plantar response, yet plantar flexion the toes can readily and constantly 
elicited different form stimulus. have studied this reflex 
fifty children various ages. The appropriate stimulus light 
pressure upon the plantar surface the distal part the foot including 
the toes; the afferent focus appears the ball the great toe. 
light stroking movement from the heel forwards will also evoke it. 
The motor response, which vnilateral, flexion and adduction the 
toes. constant associated movements have been observed, though 
inversion the foot may occur the same time. The reflex tonic 
character, since the new posture flexion and adduction the 
toes often maintained for quarter half minute longer. Ifa 
thin pencil used elicit the reflex may grasped the toes and 
held for quarter minute more. The flexed posture the toes 
may persist during flexion and extension the knee and 


hip, these should happen reflex not elicitable during 


sleep. 
Age reflex has been sought fifty children various 
ages and without disease the nervous system, and the results are 


tabulated below: 
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Grasp REFLEX THE Foot INFANTS. 


Ace Present Doubtful 


Over years 
(aged 
will seen that this reflex was elicitable all children aged 
months less, and almost all aged under year, while had 
disappeared all but one child over the age This child 
aged years, suffered from rickets, and showed both the 
and extensor plantar responses. 
found the foot grasp-reflex absent two infants, aged months 
who both suffered from bilateral pyramidal lesions and exhibited 


spasticity. One was ahydrocephalic child and the other, whom saw 


through the kindness Dr. Kenneth Tallerman, suffered from familia 
cerebral degeneration. impossible say whether such cases 
the foot grasp-reflex had never been acquired, had been lost 
destruction the cerebral centres concerned, was inhibited 
spasticity. 

recent investigation Sittig the duration the 
grasp-reflex normal infants has yielded results similar our 
the age months the foot grasp-reflex was present 136 and 
absent children. the age year was present 157 
and absent 

Association with plantar response.—The presence 
the foot thus corresponds roughly with the normal 
persistence the extensor plantar reflex infancy. all cases 
the response scratching the sole was recorded, possible 
determine how close this coincidence is. the children the 
grasp-reflex was associated with extensor plantar responses, cases 
with flexor responses. individuals whom the grasp-reflex was 
absent, showed flexor plantar reflexes and only extensor 
reflexes. clear from these figures and from the ages 
children the different groups, that the grasp-reflex tends outlast 
the extensor plantar reflex. only one instance did the 
occur. 

may some interest record our observations 


behaviour the nociceptive plantar reflex various ages. the 


age months this was extensor out 18, the exception 
being child months old. Between and months children 
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showed flexer, and extensor, reflexes. Between months and 
vear out gave extensor responses, and over months, out 
22. Although the change from extensor flexor reflex usually 
occurs the time which the child learning walk, there 
constant correlation between these events, since the reflex may flexor 
children who have not walked, extensor those who have 


done so. 


The mongolian observed and 
investigated the grasp-reflex the foot infants, sought ascer- 
tain whether could found later life result pathological 
conditions, and observed that was fairly common mongolian 
imbeciles. have investigated the reflex ranging 
from years age. was present both feet 23, and 
one foot only was absent and the result was 
mainly owing difficulties examination, 11. Thus the reflex 
was obtained from one both feet approximately half the cases. 
illuminating arrange these results according the ages the 
patients 


THE Foor MONGOLIAN IMBECILES. 


Although the grasp-reflex was found mongol aged 45, was 
rarely observed after the age 20. the age was present 


are two possible explanations this fact, either that mongolian 


imbecile exhibits the reflex greater age than the normal 
individual but ultimately loses it, that present only the 
lower-grade mongols who are not likely live long those less 
severely affected. 

The foot cases localized cerebral lesions.—In 1926, 
Schuster and Pineas their paper forced grasping, reported one 
patient who exhibited grasp-reflex the foot well the hand. 
This was girl, aged 19, who three years previously had had febrile 
followed left hemiparesis and hemiathetosis. After describing 
the grasp-reflex the hand the authors continue: Exactly analogous 


changes the toes the left side. the lightest touch upon the 
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toes the ball the foot there followed maximal flexion all 

toes. followed touch with lead pencil similar object, this 
strongly grasped until intercurrent athetoid movement the 
released Professor Schuster, personal communication, 

that has observed grasp-reflex the foot one other patient 
besides the one just described. 

Symonds 1928, meeting the Neurological Section, 
showed patient who exhibited right hemiparesis, together with opt 
atrophy following papilleedema. This patient had 
the grasp the right hand, and when she gripped the 
tip under the toes the right foot there was persistent contraction, 
apparently the long the toes, with flexion the 
both cases the prolonged grasp followed voluntary flexion, and Symond 
reported the case one tonic innervation. the 
however, Critchley suggested the possibility grasp-reflex. 

Sittig has made special study the grasp-reflex both 
hand and the foot. has generously supplied with notes 
twenty-nine cases, most them unpublished. his twenty-nine cases 
has found the reflex present both hands and both feet three times. 
one hand and the same foot once, one hand alone five times, 
both feet without the hands nine times, and one foot alone 
times. has thus found the grasp-reflex present the foot 
more frequently than the hand, viz., twenty-four compared 
nine patients. His cases were mostly intracranial tumours and 
lesions. concludes that The grasp-reflex seems occur also wit! 
other localization than the frontal the case with the hand 
Sittig has observed patient whom the onset 
paralysis was followed the disappearance the grasp-reflex 
foot. 

Freeman and Crosby paper the hav 
reported three instances its occurrence the foot. All three wer 
examples cerebral arteriosclerosis. one was observed both 
hands and both one, both hands and one foot: and the 
third, one hand and one foot. Freeman elsewhere the 
grasp-reflex pathological states the normal infantile reaction. 

have observed the foot grasp-reflex the following four 
cases 

(1) choreo-athetosis.—Ivy B., aged There was long 
labour. The child was not noticed abnormal until was 


months old, when was noticed that its right foot turned when attempt 
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About the same time abnormal movements 
years the child was clearly mentally 
there were severe 
She attempted 


t on 1ts teet. 


the upper limbs were observed. At 24 


efective: she was unable to speak and to sit 


movements the face and all four limbs. 
her, but the involuntary movements 


resented to 


with the hands 


t No. 1. Foot-grasp retlex. 


Fic. Patien 


Response evoked scratching outer border sole, 


Compare with fig. 


ndered grasping extremely There was grasp-reflex the hands 
vigorous grasp-reflex was readily elicitable both feet. The slightest 
with the flexor surface the toes the distal half the sole evoked 


ong flexion all the toes, which were maintained tonic flexion for 
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half minute longer. the retlex was evoked bringing object 
pencil into contact with the plantar surface the toes, this object 
the toes and held for half minute more (fig. 1). 

The tendon reflexes were brisk and equal; the right plantar 
and the left extensor (fig. 2). 

(2) Unveritied tumour f the corpus callosui P Mrs. H.. aged 16. There Wi 
seven years’ history fainting which after three years develope 
into Each convulsion was followed prolonged state sen 
stupor. There was but there was bilateral weakness wit 
some spasticity and extensor plantar responses. Radiography showed 
rounded opaque area the fronto-parietal region, slightly the right 
middle line. This patient for long period showed extremely vigoro 
both hands, stronger the right than the left, and time 
forced groping was present the right side. the same time light 
the sole towards the toes elicited prolonged flexion all the toes, 
Was long the fingers remained contact with 
foot. This reflex was always more readily elicited the right foot than 
lett. 


(3) Subdural L., aged 57, farmer, patient Dr. 
Lister, Plymouth, and Mr. Hugh Cairns, admitted the London Hospital 
August 24, 1931 

The patient enjoyed good health until May 24, 1931, when suddenly 
complained frontal headache. Subsequently headaches 
until two weeks before admission, when they more severe 
before admission drowsy. Drowsiness varied markedly intensity 
times could roused, other times this was impossible. For fou 
days had been incontinent. 


When examined August was completely comatose. There was 


papilladema. moved his limbs spontaneously and there was 


} 


evidence paralysis any limb. The tendon-jerks the upper 
and the knee-jerks were present but the ankle-jerks and abdominal 
were absent. Both plantar reflexes were extensor, the right mor 
detinitely than the left. Any moving stimulus applied the 
evoked vigorous upward movement the toe. The grasp-retlex was 
elicitable from both hands and both feet, being vigorous both instances 
the feet was elicited light pressure applied over 
the great toe the flexor surface the toes. flexion the toes 
was Well maintained and pencil applied the plantar surface the 
srasped and held for number seconds. Reflex grasping 
sustained the right foot than the left 

August ventriculography showed that both ventricles were displaced 
the left, and there was collection air lying the corte 
the right side. Mr. Donald operated and out right 


and opening the dura large quantity thin brown fluid, 


obviously old blood, shot out under pressure. The subdural hematoma was 
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evacuated, and although there was temporary improvement with recovery 
consciousness, the patient died August 
mortem examination showed that the right hemisphere was still collapsed 
the region previously occupied the hamatoma. 

Hospital, under Dr. 


male, aged 50, was admitted the London 
George Riddoch, with one year’s history headaches, 
unconsciousness and progressive dysphasia. Ten months before 
dmission weakness the right upper limb suddenly developed but subse- 
quently improved, but weakness recurred seven weeks before admission. Vision 
recently been deteriorating. examination there were bilateral papil- 
edema and right hemiparesis and hemiapraxia, with marked verbal dysphasia. 
strong grasp-retlex was present the right hand and also the right foot. 
the lat 


scratch the sole yielded extensor plantar response, but 


king movement with the fingers along the sole from the middle 


wards the toes evoked strong 


tonic flexion the toes. The response also 
the observer brought his finger-tips into with the 
surface the toes. The toes then became flexed and grasped the tips the 
fingers, and this tonic flexion was so powerful that the leg could be lifted oft 
the bed. presented the plantar surface the toes was similarly 
grasped and held 
Mr. Hugh Cairns ope this patient and removed meningioma 
weighing The tumour was embedded the medial aspect the left 
frontal lobe, reaching back within about em. the precentral 
was about em. antero-posterior and em. other diameters. 


attached the left side the falx, just below the superior longitudinal 


sinus, over small area cm. diameter 


\fter operation the grasp-reflex the hand disappeared within forty-eight 
ours. That the foot was not investigated for ten days, when also was 


There was rapid improvement all the other symptoms 


PHYSIOLOGICAL AND ANATOMICAL CONSIDERATIONS. 


The foot must distinguished from the normal flexor 
plantar reflex. When, the young infant, the slightest nociceptive 
stimulus the sole evokes extensor plantar response, the normal 
reflex can easily excluded because cannot obtained. 
When, however, this can elicited adult patient the distinction 
requires care. The normal flexor reflex, however, cannot our ex- 


perience elicited mere contact light pressure without moving 


stimulus and the grasp-reflex the motor response confined the 
adductors the tonic and not phasic character. 
must also distinguished from reflex which sudden 
the toes elicited tap upon the ball the foot. This 


contraction the long flexors the toes, probably evoked 
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suddenly stretching them. ‘The grasp-reflex obtained without 
displacement the foot any joint. Freeman and account 
their method eliciting the reflex suggests that two thei 
cases they may have reflex rather than 
grasp-reflex. 

The grasp-reflex the foot distinguished from the extens 
thrust its tonic character, and the fact that the motor response 
contined the flexors and adductors the toes. When, 
happens the infant, the foot posture dorsiflexion before 
reflex elicited, plantar flexion the foot plays part the 
similar reasons can distinguish from the positive supporting 
reaction Magnus, and the Maver and 
Reisch The evidence points, fact, being specific reflex. 

Like the hand usually associated with 
involving the frontal lobes, and there are indications that with 
near the leg areas, for example tumour the falx, the foot grasp 
reflex may present the absence the hand grasp-reflex. 
the case the latter, has been described with lesions other situa- 
tions, but even both should probably regarded evidence 
disturbance function the prefrontal region. 

The similarity the foot the hand grasp-reflex and 
their association the same patient naturally leads look for 
similar interpretation both. Adie and Critchley drew 
the resemblance between the pathological hand grasp-reflex and 
the character reflex and spontaneous grasping infancy. 
similar analogy holds good the foot grasp-reflex which can 
studied any infant. 

These reflexes appear elicitable only when there deficit 
certain paths which originate the frontal lobes and which may 
normally undeveloped the infant, abnormally undeveloped 


the mongolian imbecile, destroved disease. ‘The precise course 


these paths has recently been investigated the case the hand 
grasp-reflex Schuster and Casper They report the pathological 
findings number cases, three which the brains were cut 


serial sections. ‘They conclude that the hand grasp-reflex release 
phenomenon, and normally inhibited impulses which originate 
the first frontal convolution and the gyrus fornicatus and are brought 
bear upon the origins the pyramidal tract the precentral con- 
volution. pyramidal tract believed this respect under 
the control both frontal lobes, the inhibitory fibres from the opposite 
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hemisphere crossing the corpus callosum join those from the 
psilateral hemisphere. order that the may appear 
necessary that the filres from both frontal lobes shall interrupted. 
The lesion most cases situated involve the first frontal 
one side and the adjacent half the corpus callosum, 
thereby interrupting the fibres from the opposite side. 

The commonest lesions which are appropriately situated allow 
reflex grasping occur are intracerebral tumours involving the medial 
ispect the frontal lobe, tumours the corpus callosum and the 
falx, and cerebral softening due thrombosis branches the 
interior cerebral artery. Diffuse cerebral degeneration involving the 
frontal lobes may produce the same effect. occurrence bilateral 
hand and foot grasp reflexes our third patient who had subdural 
hematoma the right fronto-parietal region cannot explained 
result direct pressure the upon the medial espect 
the frontal lobes, but was probably due transmitted pressure, the 
displacement both hemispheres, clearly indicated the ventriculogram, 
causing these areas compressed against the 

These anatomical considerations, however, not explana- 
tion the nature the nor they explain why the 
human infant exhibits reflex prehension with its toes. toes 
naturally suggest the anthropoid apes and monkeys, and therefore 
studied the palmar and plantar such these animals were 
iccessible the Zoological Gardens, facilities being kindly 
Dr. Vevers and the head keeper the monkey house. 
examined one chimpanzee, one orang-outan, six monkeys and one lemur 
Only one showed hand young pig-tailed monkey, 
months old. All the monkeys showed well-marked grasping the feet 
response moving contact, but this was not evoked simple contact 
pressure. Neither the anthropoid apes showed 
nthe feet. The prehensive functions the adult foot are 
activities highly specialized character. The grasp-reflex man 
seems simpler and more rudimentary, activity alower order. The 
nfant monkey, however, exhibits true reflex grasping. soon 
born slung beneath the belly, clinging her flanks with 
its hands and feet and receiving support whatever Though 
day two old, holds while she jumps from bough 
bough, and does not leave her until weaned. have observed 
number infant monkeys, some within few days birth, and the 


tenacity their grasp the mother astonishing. 
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Richter has recently investigated the hand grasp-reflex the 
infant monkey. found that was much stronger than the new- 
born human infant, one the monkeys hanging for over 
minutes one hand alone. The reflex hand and foot grasps the 
infant monkey offer phylogenetic explanation reflex grasping. 

The foot grasp-reflex the mongolian imbecile should not 
regarded indicating that the mongol any peculiar sense simian 
Anatomical evidence strongly suggests that mongolism due check 
development during the third month life, and that the 
characteristic mongolian traits are foetal rather than simian. 
they are simian only the very general sense that the human 
its development some extent recapitulates human evolution. 
not surprising that the mongol should therefore exhibit reflex 
characteristic early human infancy. 


SUMMARY. 


described. 

(2) The foot grasp-reflex normally present the human infant 
during the first year life, and usually persists somewhat longer than 
the extensor plantar reflex. 

(3) The foot grasp-reflex elicitable approximately per cent. 
mongolian imbeciles. 

(4) may also occur result lesions the frontal lobe. 
homologous foot present the infant monkey. 


are indebted Dr. George Riddoch and Mr. Hugh Cairns for 
kindly allowing investigate their cases, and Dr. Behrman for 
the photographs illustrating Case 
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KEITH. 


late 1926 was said Dana the glossopharyngeal 
aloofness from surgeons and This statement appears 
discussion glossopharyngeal neuralgia Stookey, and reproduced 
here emphasize how recently this condition was described. 

The earliest reports glossopharyngeal neuralgia have been fully 
discussed Dandy, Stookey and others. Weisenberg, 1910, was 
the first describe the symptoms irritation the glossopharyngeal 
nerve, case tumour the cerebellopontine angle. 1920, 
Sicard and Robineau reported three cases each which was probably 


true glossopharyngeal neuralgia. 1921, Harris, described rare 


form paroxsymal neuralgia tic douloureux which atfects the 


pharyngeal Since this time reports this disease Doyle, 
Adson, Harris, Albright, Singleton, Goodyear, Dandy, Stookey, Fonio, 
Hansel, Bailey, Brock and Martin have appeared. collected 
and published tabular form detailed information twenty cases. 
Seventeen additional cases are here recorded tabular form and three 
these are reported detail. 

Case 15.—Mrs. 1911 while eating some fruit this 
patient was suddenly seized with sharp pain the left side her throat. 
She thought she had taken glass into her mouth. 1912 she had 
ier left tonsil removed with complete relief from pain for three years. 
Between 1915 and 1922 she had about six painful attacks lasting three 
four months each. The pain was its worst early spring but disappeared 
nsummer. Sweet things such honey, syrup fruit, and sour things such 
tomatoes, pickles vinegar, always brought attack. She was unable 
take solids cold liquids when most subject pain and these times, 
chewing, speaking even stooping over might initiate attack. When 
subject attacks she would remain bed and would refuse all nourishment. 
She salivated freely and would let the saliva run out her mouth from fear 
swallowing it. The attack itself came suddenly, but sometimes there were 


one two warning throbs. The sensation was being like knife 


From the Neuro-surgical Service the Toronto General Hospital. 
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Intense Left side throat radiating 
iffering side neck and ear 


Severe Posterior part tongue, 
neck below the angle « f jaw 


Began radiated Swallowing. 


to and was worst in « taking a 
Later around ear and over breath, 
side face. Was teeth too talking 


Hansel. ‘ 2 vears Excruciating of pharynx radi Swallowing 
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lancinating 
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pain 
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Right 
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Left tonsil 
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ng t 
ing 


Sudden excru-!| Base of tongue and left side 


ting 


clating pain radiating to ear 


Severe Pain began ear and radi- Swallowing 
stabbing and ated Pain talkir 
severe in ear sometimes 
Stabbing throat lar Swallowing, 
twisting area. radiating dee especially 
in ear and neck sweets or 
sour things 


Agonizing Side throat and jaw Swallowing, 
sudden pain 


1932 lobule—radiating some- minute 
what throat 
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talking 
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ing pain 
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stabbed into and twisted the side the throat. She stated that the worst 
spasms forced her her knees that she prayed she might die before 
attack came. The pain never lasted longer than half minute. seemed 
inside the throat the region the root the tongue the left side 

just below the angle the jaw deep the left side the neck. the last 
two three periods attacks the pain had often radiated deep into the lef 

ear. 

physical examination the patient was found have colloid goitre 
moderate size. other abnormalities were found. X-rays the teeth 
reported normal. diagnosis glossopharyngeal neuralgia was made. 

Operation.—March 21, 1923. Under intra-tracheal ether 
incision was made below the left mandible. The glossopharyngeal nerve was 
exposed and divided and the proximal end was avulsed. The 
branch the vagus nerve was divided. March the pain was gone 
April the patient was discharged completely relieved 
December, 1924, the same pain returned. One series spasms this 
was the worst she had ever experienced. the springs 1925, 

1929, she had similar attacks lasting over periods from one three months 


With the exception the severe bout mentioned above, the pains 


operation have been less severe than those 


one night with pain the left side his throat. disappeared befor 


the patient 


morning. Mareh, 1924, while drinking cold water was suddenly 
pain the left side his jaw and throat. stated that felt 
more attacks until October, 1925, when more severe agonizing pain 
the same place very suddenly while drinking cold water. From this time 
sutfered frequently from pains varying severity until presented hin 
for examination January, 1926. There were intervals long mont! 
between major attacks. These attacks came without any warning, sometimes 
while reading but usually while talking, eating drinking. Sneezing 
coughing did not bring them on. They lasted about twenty seconds and 
severe that had great difficulty localizing them. However, each 
pain passed off the region the left tonsil and back the tongue the left 
side remained sore. also noted that during the severe attacks had 
pain immediately front the external auditory meatus. This latter pain 
seemed radiate toward the temporal region. complained two types 
pain between the major attacks. One was described oat husk 
caught between his left tonsil and tongue and from here small, shooting and 
quick pains radiated. They kept him fear the so-called big pain. 
other unpleasant sensation was dull ache heavy weight were 
suspended from the affected parts. The patient seemed most subject 
pain the spring and autumn. had small pains only the hot weather 
January, 1926, stated that there was pain the two left posterior 
lower teeth with some insignificant radiation the upper lip and eyelid. 
once got relief having the painful area swabbed with cocaine. 
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examination was observed that there was spot between 
left tonsil and the tongue, indeed, the patient dropped the floor with 
‘vere pain when touched this spot. When asked cover the painful area 
placed his hand over the whole the left mandible. this time 
note was made that the condition was probably not glossopharyngeal neuralgia. 

(;eneral physical examination was entirely negative. diagnosis neuralgia 
the third division the trigeminal nerve was made. 

January 16, 1926, aleohol injection the left mandibular nerve was 
ne. March there was anesthesia the mandibular area, but the 
ection had given relief. The patient dreaded the return pain time 

would almost impossible for him come for operation, 
vision the sensory root the fifth nerve was advised. 

22, 1926. Under intratracheal ether, the usual 
pproach through the middle fossa the Gasserian ganglion was carried out, 
\bout two-thirds the sensory fibres were avulsed. The motor root was left 

tact. April 1926, returned his home. had been free from 
since the injection. January, 1928, the patient returned 
stabs pain the original spot. There was complete loss 
the whole left trigeminal area. 

February 13, 1928, the following note was made: For three four 
lays the patient has been lying bed, refusing swallow anything. Some 

became lodged between his tonsil and tongue and nearly sent him crazy, 
pain starts the tongue and anterior pillar the tonsil and goes down 

below the angle the jaw and just front the ear. Spasms last 
twenty seconds. diagnosis glossopharyngeal neuralgia was made. 

Operation.—February 14, 1928. The glossopharyngeal nerve was exposed 
hrough below and behind the mandible. was avulsed from 

and below. About two and one-half inches the nerve were removed. 

Four hours after operation was impossible produce the old pain any 

stimulation. February, 1929, was noted that the palate elevated 

the midline. There was pain, but there was anwsthesia the posterior 
the tongue the left side and around the left tonsil. 

The patient reported that during the winter 1929-1930, had several 
king feelings without pain, the left side his face and head. October, 

1930, small pains radiating from the “oat area into his throat and 
sil region began again and caused him concern all winter. He stated that 


vould rather die than have the severe attack again. 


Case 17.—Mrs C. K. Aged 60. In 1916, for four or tive days the patient 
her first attacks pain the region the right ear. 1917, and 


1922, respectively, the pains recurred for from four six weeks each time. 


pain was referred the external auditory canal, the lower one-third 
pinna and the area immediately behind the head the mandible. was 
ught chiefly drinking cold liquids, but swallowing was 
luce attack the worst times. The severe pain lasted one three 
nutes, but burning sensation lingered for some five ten minutes. 


if 


ORIGINAL ARTICLES AND CLINICAL CASES 


Beginning about September, 1930, the patient had occasional slight warning 


pain the same place. January, 1931, she caught cold and while 
was recovering February the pains returned worse than ever. 
spasm was described follows: For about three minutes more she had 
sensation auger were being bored into her right ear. The 
then stopped and red-hot rod was left the hole for five ten minut 
The spasms were brought swallowing. She stated that for long 
ten days time she had been unable anything but small amount 
warm Yawning, sneezing and coughing also 
During the attacks there was some pain indefinite area the region 
the right tonsil, but this was apparently insignificant comparison with 
more superficial pain. May, 1931, she had nerve the right side 
face injected through her nose with some temporary relief. Two weeks 
some bone was removed from inside her nose and another injection was 
The injection was repeated later. 

examination, the patient was thin and appeared about yea 
old. The blood-pressure was 190/90. where her pain was locate 
she pointed the region between the head the mandible and the 
and very gingerly grasped the pinna behind and below the external 
meatus. She would not allow the region the right ear touched, 
the least manipulation would bring spasm. spot could 
found inside her mouth. Gagging always induced spasm. The spasms 
not bad they had been, and lasted not more than one-half one 
During the attack she cried and moaned, but did not toueh the are 
Her head was held turned slightly the left, and she resented movement 
iny direction. Movements were very slow and deliberate. Digital 
pinching the skin anywhere within two inches the external audito 
canal produced spasm. pressure the clavicular tendon 
sternocleidomastoid muscle caused severe pain. There was some 
the region the second division the right trigeminal nerve. There 
other neurological findings. 

provisional diagnosis glossopharyngeal neuralgia was made, 
was felt that some the fibres the vagus might involved well. 

Operation.—July 10, 1931. Incision was made below the ramus 
right mandible. The glossopharyngeal nerve was exposed and 
proximal end was avulsed, about one and one-half inches the nerve 
removed. The distal end was buried in the digastric nuscele. Four hou 
later one could manipulate the pinna and neighbouring parts and produce 
pain referred the incised wound. 

July 20, 1931, the patient was able eat, drink, talk, sneeze and coug 
she pleased, and without pain. There was tactile sensation the 
the soft palate the right side. There was absence taste for sugar 
salt the posterior one-third the right side the tongue. The 
was elevated the midline, but seemed hang little lower the right 
side than the left. There was disturbance tactile sensation 
region the right ear. 
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GLOSSOPHARYNGEAL NEURALGIA 


The term tic douloureux has for long time been synonymous with 
certain type neuralgia the trigeminal nerve. view the 
similarity between cases glossopharyngeal neuralgia and the 
more common trigeminal variety, and indeed their not infrequent 
nclude both conditions. 

The diagnosis tic douloureux rests upon the history the disease 
observation the attacks. Abnormal physical findings are almost 
lways absent. follows, therefore, that the two anatomical types 
tic douloureux must distinguished analysis the history. Obser- 
justifiable consider some detail all the reports glossopharyngeal 
euralgia. 

Tic douloureux the glossopharyngeal nerve usually occurs after 
years age. paroxysms pain are always very severe and 
rief duration. Dandy suggests that the pain usually more severe 
ind shorter duration than trigeminal neuralgia. The pain 

practically every case induced swallowing some form move- 
the fauces, tongue, although may occur 
pontaneously well. Inevery case the pain unilateral except where 
associated neoplasm has crossed the other side. this latter 
stance the character the pain likely have changed. 
robable that every case unassociated with neoplasm there have 
een one more periods spontaneous remission from 
bservation, however, not mentioned all One 
emission eight years Case the longest record. ‘The pain 
nearly always begins the throat, the region the tonsil, the 
base the tongue. The place origin the pain nearly always the 
its greatest severity. most cases the pain begins and most 
evere the throat. Cases and the pain began the ear 
was most severe the pain began the throat 
but was most severe the ear. 

pain the ear some stage the disease nearly 

deep the ear. ‘The 


ways occurs. usually described being 


inatomical explanation this pain deep the ear lies the fact that 


the glossopharyngeal nerve contributes branch called 


nerve the tympanic plexus. Dandy makes the statement that there 
external sensory supply the glossopharyngeal nerve. However 
Hunt collected anatomical, embryological and experimental 
evidence which shows that the glossopharyngeal nerve through small 


obo 
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twig the auricular branch the vagus nerve contributes the supp! 
the posterior part the tympanum, the posterior wall the 
canal, part the concha and strip the postero-medial surface 
the auricle, and the immediately adjacent mastoid region. Entirely 
evidence the superficial distribution glossopharyngeal fibres this 
area found the fact that this was the exact distribution 
pain Case 17, and that part this area was the chief seat 
superficial pain Case 14. Case sensory loss could 
demonstrated this area after intracranial section the gloss 
pharyngeal nerve. This due the fact that this small area 
completely overlapped other nerves the region. 
evidence the contribution the 7th, 9th, and 10th cranial nerves 
the supply this superficial area found Ramsay 
observations herpes zoster these nerves and interesting 
reported Neve; this patient had herpes zoster the left half 
the soft palate with pain behind and below the left ear and down the 
left side the neck. considered this case herpes 
the glossopharyngeal nerve. 

few cases the pain seems overflow the area supplied 
glossopharnygeal nerve and spread down over the upper cervical segments 
into the trigeminal region. would appear that this usually 
occurs late the history. Cases and there was some pain down 
the side the neck. Cases and the pain radiated somewhat 
into the trigeminal area, into either temporal mandibular regions 
Occasionally the teeth are complained of. Case the patient had 
some pain his back lower teeth, and one Dandy’s cases the 
patient felt his teeth would jump out their 

pain. the first place, whereas the glossopharyngeal nerve almost 
entirely distributed deep structures, there may unconscious 
tendency for some patients interpret their pain terms 
structures. the second place, the pain often severe that the 
patient has localizing it. probable that both these 
factors were present Case 16. 

Cases 10, and there was sensation dryness the painful 
side the throat. the latter case there was also increased flow 
saliva the paroxysms. some instances increased salivation maj 
more apparent than real, owing accumulation saliva through 
fear swallowing. spots and marked tenderness, 


perhaps fear touching the part, seem different degrees 
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ame thing, and are well marked only when the patient most subject 
attacks. The seat the worst pain usually that the 
pot. one Dandy’s cases the patient found that could swallow 
with impunity for few moments following paroxysm. 
trigeminal neuralgia, patients sometimes adopt certain attitudes 
during the paroxysms. These include placing tip index 
finger the auditory canal and wiggling around, one finger pressed 
the ear and the other hand the neck, grasping the table, leaning 
forward let saliva run from the mouth, 

thirty-seven cases glossopharyngeal neuralgia reported, two had 
arcinoma the tonsil, one had carcinoma the larynx, one had 
the internal carotid artery, and one had tumour the 
‘erebello-pontine angle. The incidence associated disease, therefore, 
much higher than trigeminal neuralgia, and this fact should always 
remembered when the diagnosis neuralgia 
made 

has long been established that section sensory 
oot proximal its ganglion results permanent loss sensation 
the region supplied the nerve. ‘This the only attack the nerve 
which assures that the loss will permanent. Intracranial section 
the glossopharyngeal nerve, advocated Adson and carried out 
Davenport (Case 12), Dandy and Stookey, is, then, the only sure method 
permanently relieving the patient’s pain. case recorded Adson 
ind No. this series are known have had recurrence pain 
following avulsion the nerve the neck. Indeed, was this former 
‘ase Which prompted Adson work out his intracranial operation. 
eems certain that Stookey’s prediction that section the dorsal root 
vill prove the only successful procedure for glossopharyngeal neuralgia 
will vindicated. the nerve the neck may 
indicated when the operative risk great where the diagnosis 
doubt There seems ceneral agreement that there almost 
subjective disturbance the throat following either operation. There 
very few instances, such Case which glossopharyngeal 
neuralgia much relieved drugs that operative interference 
nwarranted. 

ntracranial section the nerve has sufticient advantage over extra- 
ranial section justify what undoubtedly more formidable procedure. 


avulsion the nerve immediately stops the pain true 
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simple matter palpate the styloid process, and from this landmark 
dissect out the stylopharyngeus muscle and locate the glossopharyngea 
nerve its characteristic relationship the muscle. believes 
unlikely that regeneration the nerve will take place the distal part 
the nerve sutured into fascia muscle with silk, Case 17. 


The author wishes express his thanks Dr. Harold Wookey 
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SYPHILITIC HYDROCEPHALUS THE 


AND STERN, 


GREENFIELD 


From the Laboratory, Nat Hospital, Queen Square.) 


the frequency with which the basal meninges are affected 


the secondary and tertiary stages syphilis one might expect that 
yphilitic hydrocephalus would common; and undoubtedly the 


nilder forms hydrocephalus infants are often due syphilis. 
Jeans and Cooke found hydrocephalus one-third the syphilitic 


hildren their clinic whom the system was any way 


hydrocephalus was always the communicating type 


ind was never extreme. the same opinion; his 


experience the greater degrees hydrocephalus 


never due tosyphilis, but found occasional reterences the literature 


syphilitic cases non-communicating hydrocephalus which the 


eads were very large. syphilitic hydrocephalus the adult, 


the literature strangely silent. Most textbooks make 


eference it; even Jakob, who devoted more than 250 pages 


pathology cerebral syphilis and described gummatous meningitis 


vith wealth detail, does not mention it. Gowers, Oppenheim and 


Nonne are equally silent, although description the 


ymptomatology basal meningitis resembles very closely 


that found our hydrocephalic cases. Collier and Adie, Price’s 


‘Textbook the Practice seem the only authors 


vho draw attention acquired syphilis cause hydrocephalus. 


They mention three post-mortem cases, which however there was 


obstructive lesion which ventricular distension could have arisen 


would therefore appear rare cause death. 


the post-mortem records the National Hospital, Queen Square. 


During the past twelve years, among 997 autopsies this hospital, 


were twelve cases hydrocephalus. these two were con- 


there 
venital and two the condition followed meningococcal meningitis. 


three the was doubtful two may have been syphilitic there 
vas considerable arachnoiditis, but beyond this there was definite 
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evidence. five the evidence syphilis was considered sufficient 
warrant their inclusion this paper. two these the 
cause death was decompressive operation undertaken save the 
patient’s eyesight. addition two patients who had been unde 
treatment for basal gummatous meningitis the hospital died 
home, and were the subjects inquests from which 
fortunately able collect pathological material. Thus death 
directly due hydrocephalus five our cases. 

During the same period the post-mortem records include six cases 
syphilitic vascular disease, three other forms cerebral syphilis 
and thirty-two cases general paralysis. these figures were trust- 
worthy, syphilitic hydrocephalus the adult would appear rank 
along with syphilitic vascular disease cause death, but the figures 
are invalidated the fact that cases cerebral 
syphilitic origin are usually either admitted general hospitals die 
home, whereas cases more subacute onset and obscure nature, 
especially those associated with blindness, would sent 
special hospital for nervous diseases. 

There appears doubt, however, that syphilitic hydrocephalus 
definitely more common the present day than the form gumma 
tous meningitis associated with the presence isolated large gummata 
this condition fatal case found the records the past 
years, and only two cases were subjected operative treatment during 
that period. the other hand refer such neurological classic 
the pre-Wassermann era Manual and the earlier editions 
textbook gain the impression that isolated gummata 
among the commoner lesions cerebral syphilis. Oppenheim true 
emphasizes the frequency with which gummatous meningitis 
more diffuse form, but his experience also large gummata 
not uncommon. 

The post-mortem records the National Hospital for the years 
1893 1914 inclusive contain ten cases cerebral gumma. one 
these the chief lesion and the direct cause ol de ath Was hydrocephalus 
the non-communicating type associated with numerous meningeal 
gummata the size peas. ‘This was the only fatal case syphilitic 
hydrocephalus during this period. probable, however, that the 
milder forms hydrocephalus, especially those the communicating 


type, are not uncommon, but are more amenable treatment; and the 


symptoms produced distension the ventricles and increased intra- 


the 
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cranial pressure are often attributed, Oppenheim, 
involvement the meninges. This supposition confirmed the 
lescriptions, the older literature acquired hydrocephalus, lesions 
such chronic meningitis and granular ependymitis which suggest 

seems, therefore, that syphilitic hydrocephalus the adult 
rare unimportant, and our experience indicates that, 
especially the acute cases the type, there 
still risk mistaken diagnosis and faulty treatment. record 
seven cases which post-mortem evidence available may, therefore, 
value both giving indication the symptomatology the 


and establishing its pathological basis. 


SUMMARY CASE 


woman presented the symptoms and signs increased 
ntracranial She also had minor, and later, major epileptiform 
zures, during one which she died. The history suggested old 
infection but serological evidence this was available, 
the blood Wassermann reaction being negative. the 
was one hydrocephalus due obstruction the foramina 
the fourth ventricle basal meningitis. Numerous miliary gummata 


vere present over the pons and medulla. 


Hospital 

Dr. Grainger Stewart. She complained 

five years, accompanied during the last ten 
headaches began waking the morning and 

tal and regions. Occasionally double vision 
about ten months hissing 

ear accompanied giddiness and 

side. Smells had recently become unpleasant, 
cheese,” lighted cigarette like burning 


to) There was no evidence of syphilitic infection except that 


four children the third, boy, aged 15, had all the 


and was blind the left eye. examination the patient was 


entally alert and co-operative Her memory Was good and she 


1 hall 
tusions Or 


scs were blurred ; in the right there were 2°.5,and in the left eve 35 dioptres 


cinations Speech Was normal. The edges of both optic 


swelling and addition some fine streaky the retina. The 
ipils were equal, regular outline and reacted light and convergence. 


diplopia could demonstrated. There was partial bilateral ptosis and the 


( el M. R., im 
persistent headaches 
vomiting. 
ere | icalized to the fre 
looking upw 
ises had been heard 
bread smelt lik 
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patient complained that upward movement the eves made her feel sic 
Very fine rapid horizontal nystagmus was present full lateral 
the eyes, and was more marked the left eye looking the 
side. The corneal retlexes were diminished both sides. There was 
tremor the outstretched hands and motor power was better the left 
than the right. The deep reflexes were grossly exaggerated but equal 
the two sides. The left upper abdominal retlex was weaker than the 
both lower abdominal reflexes were absent. The plantar response was 
right side and doubtful the left. The gait was 
looking upwards there was fall backwards. The heart 


enlarged and the bloo l-pressure was normal (125 systolic, SO diastolic 


liver and both kidneys were palpable. The Wassermann react 


was negative. The cerebrospinal fluid was not examined. 

Whilst hospital the headaches and vomiting became more 
knee and ankle jerks became brisker the left side and the left 
response became definitely extensor. series 

convulsions occurred 
death definite epileptiform 
f the limbs with the 
July 
epilepti 

\ post-mortem 

The brain and cervical cord « nly vere cl. removl 

ich was irregularly thickened, the nvolutions appeared 

moderate pressure cone N tLumoul as visible on 
The membranes round the foramen Magendie 
needed considerable nt open 
s then found to be dilat 
ough not ol 
basilar artery 
pia arachnoid. 
depressing 
however, revealed 
the pituitary body was 
Similar 
of the cervical cord where little knot 
seen. 

Histologically the condition was one meningitis. The 
gummata over the pons were masses thick fibrous tissue intiltrated 
small round cells; places they were necrotic, but not 
The meninges were everywhere infiltrated with lymphocytes, and over 
and upper part the medulla contained numerous small 
these and also lying clusters among the small infiltrating cells were 


multinucleated giant cells which the nuclei were distributed 
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There was much perivascular infiltration the meningeal vessels 


this region, and many vessels showed hyaline degeneration their walls. 


Round the upper part the medulla and less extent over the ventral 


surface the pons there were outgrowths neuroglia through rifts the 


mater. These were more numerous and larger than those Case but 


fel composing them contained 


hese were seen chiefly near the outer edges the tufts. 


neuroglial fibrils 
small tufts neuroglia covered ependyma projected into the 


appeared almost full newly-formed 


\ 


Numerous 


ventricle, which its lower pat 


the 
ng the 


the cervical cord the infiltration extended along 


1] 1] f 4 + | 
nerve-roots well into the walls the meningeal vessels but did not 


nvolve the walls « Une 


vealed definite pallor the column Goll addition generalized 


the periphery the cord. The nerve-cells this region appeare 
abnormalities were detected sections from the frontal cortex 
mid-brain, and except for infiltration the vessels under the 
ventricle the pons and medulla appeared Peri- 


man, aged 30, suffered from headache, attacks and 


insteady gait. His signs were those lesion the fourth ventricle. 


The cerebrospinal fluid provided evidence of syphilis, and treatment 


was instituted patient died suddenly after fit his sleep 


Pathologically internal was present and numerous miliary 


were discovered the cerebellum. 


th twitched on one side, ind 


rather indistinet 


examination, the patient’s speech was monotonous and 


His memory and intellect were good. The pupils were equal, regular, and 


neuroglial tissue 
vascular infiltration with small was present round many vessels 
n the slobus } llidus but not in othe parts of the basal ganglia. 
SUMMARY CASE 
Case married man, aged 30, was admitted hospital 
September 12, 1929 na the care of Dr. Symonds. He complained of head 
pins and the nds. fainting attacks and transient double 
vision. the symptoms had been present for about three months. The 
eadache was worse the and the pain often extended the back 
theneck. The patient did not fall during after the fainting attacks, but had 
that his become unsteady and his speech less distinet 
ther attacks, whie ! 1 occurred only at night two or three times week {ol 
the previous three mot! ths, he felt “ eold all over broke out into a cold sweat 
was unable move muscle: his 
only mumbled. There was history syphilitic infection. His 
wife had had children, but one 
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reacted direct and consensual light and convergence. The optic dise 
were normal. The tongue was protruded the right, and showed 
markings its upper surface. Motor power was good, and the reflexes 
unchanged. Sensation pain and light touch was normal. Vibration was 
less appreciated the right hand than the left, was lost the chest below 
the level the nipple, felt over both great trochanters, but was absent 
this level. His gait was unsteady with eves closed, and deviated 
right walking. was unable stand either leg alone. The siz 
the heart was within normal limits. The systolic blood-pressure was 130, 

Cerebrospinal Cells 260 per chiefly small lymphocytes, 
cent. large mononuclears, per cent. polymorphonuclears total protein, 
per Nonne Apelt positive, Pandy strongly positive: Lange 0001112110 
Wassermann reaction positive, 4444 fluid, 4444 blood 


headache giddiness. ischarged from hospital 


with the diagnosis 
October 1, he came to hospit il for the 
arsenobillon. He was well the next dav, 
had fit his sleep and died 
\ report ol the post 
that the convolutions 
The arachnoid was thie 
fourth ventricle was dilated. 
were all healthy, and there 
Through the kindness of 
Ofticer who attended the nques 
brought back to the Hospital 10 
detinite 


however, all 


resembled 


fibrous thickening ol the ari 

relation the small meningeal vessels 

cortex and subcortical white matter the cerebellum 
zones small round cells, lymphocytes 
infiltration. The gummata were composed 

usually arranged whorls round 

not necessarily periphe rally pl iced, were seen in 

and the centre others was core 

giant cells and degenerated tissue were 

the areas the change 

vessels with perivascular infiltration small lymphocytes. the pons 


occasional vessel was ringed with lymphocytes, but miliary gummata were 


observed. far could ascertained from the limited material 


disposal, the ependyma covering the floor the fourth ventricle was most 
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SYPHILITIC 


places free from exudate neuroglial tufts, but the lateral angles the 


sub-ependymal granulations were visible. 


ventricle a few 


SUMMARY CASE 
man, aged 36, who admitted infection, had the symptoms 
signs tabes dorsalis along with secondary optic atrophy, intense 
The latter symptoms were diagnosed due 


headache and vomiting. 
internal hydrocephalus. died suddenly home. The diagnosis 
was intense gummatous meningitis 


was confirmed pathologically 
neuroglial proliferation the floor the fourth ventricle. 


36, was admitted Hospital June 


1926. under the care Dr. Gordon Holmes. had complained head 


twenty-one abdominal pain for three weeks, and 

} n ! whit The he lache was localized to the back of the head 
Vision had been poor the right for years,’ 
Difficulty micturition had been noticed for five 
ssion. had syphilis eight years before and 


Museular tone was 


the The knee and ankle jerks were absent and the 


\pelt 


Pandy weakly positive; Lange 0112121000; Wassermann reaction positive 


Was disc! 


dache 


story ol intense he 


ting of blood ft a fortnight. Both yptic dises now 


atrophy. The left pupil was now larger than the 


both reacted light through small range, but better convergence 
other signs remained the same. Cerebrospinal fluid Cells per 


373 
1 undergone short course of treatment for this. 
examination, bot dises were pale, the right more than the left 
sht pupil was larger than both reacted light and con 
<} ses were fle The patient was an untrustworthy witness, but there } 
ed ft he ilves t pin prick er the chest, the inne border of thi i 
ms, the outer sid the right leg and the inner side the left 
t was unstead N nalities were deteeted in the cardiac o1 respirats | 
Cerebrospinal fluid cells 160 per milli 
tre, per cent. pol total protein per Nonne 
in cereb spinal tluid and blood 
He «lise i iro hospital n September 10, 1926, after a course 
ercury and iodide, and was readmitted one month later account 
then gidit the neck, pains the arms and 
iting. T pil not! vy react to light Ce ebrospit | fluid 
ich improved December 4, 1926. _ 
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millimetre, per cent. large mononuclears total protein per cent 
Nonne Apelt and Pandy very weakly Lange 0011211000; 
reaction positive 4444 fluid and blood. 

was discharged from hospital September 13, 1927, with the 
tabes dorsalis with internal hydrocephalus. died suddenly home 
November 1929. post-mortem examination performed November 
Sir Bernard Spilsbury was attended one There were 
external signs disease. The brain and spinal cord were removed. 
matous fibro-gelatinous meningitis was present over the base the 
the posterior surface the cord, especially the region. 
ventral surface the pons covered the basilar artery that this coul 
barely seen. There was addition considerable internal hydrocephalu 
affecting all the ventricles. No softening of the hemisphe res or evidence 
could seen. The arteries the base the brain were fai 
healthy. The viscera all healthy. 

and spinal Over the ventral surface the medulla 
dense layer of fibrous tissue The I icial layer of 


considerably proliferate 


blend with the 


region were thie 


ependymitis, the 
neuroglial tissue which filled'the 
layer for some distance either 
lving the floor the ventricle 
was also infilt 
intense over the cery 
thick-walled and w 

mid-dorsal 
nor composed ol 
vessels There was 


most evident the 


appearing section 
The fibres of the optic nerve were alm 


fibrous tissue 


+ 


woman, aged 30, had symptoms increased intracranial pressure 
and signs which suggested subtentorial lesion Minor and 
seizures occurred hospital. ventriculography the left ventricle 
contained more air than the right. positive evidence syphilis was 
obtained examination the ventricular fluid and syphilis was not 
suspected from the history. The patient died following 
decompression. the condition was one obstructive 
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Land in places Dad St through the } covering 
Ot tive ourt ventricie being covered 
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heavily infiltrate Wit smatt cells Chie 
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hydrocephalus, the fourth ventricle being lined syphilitic granulation 
tissue which contained many miliary gummata and obstructed the 


foramina Magendie and 
30, was admitted to hospital on 


nan, 
months there 


under the care I Acie. For teen 


1930, 
For seven months she had suffered 
and limpness the arms 


in the lateral ventricl 
the fourth 


ol 
nad endotheli 


This overlay the 


se d ol fibroblastic 


mber lymphocytes 


itll 


places tufts neuroglia which 


epe ndyn il layer which was b inn 
into, and fused with, new membrane. Immediately under the 
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10, 
ui been atta ts 
fro 
evere 
ittacks of delirium had 1 6 6 rred during and after which she had been unable to ' 
see Her health had otherwise been good except for 
ere Was nothing the history suggest previous syphilitic infection. 
On examination she was found to be completely bling The optic dises 
: wed intense papilla lema wit enormous retinal hwmo aces The right 
} Was ¢ isplae upwards na onwards : Was small and very irregulai n 
The left pupil was larger, regular and Both were 
to tight. The e Was complete paresis of the sixth ne ve on the right side The 7 
rms hypotonic, inco-ordinate and tremulous voluntary movement 
lett knee-jerk was present, the right absent ankle-jerks were present 
equal Both plantar responses were The patient was doubly 
continent. Soon afte she had fit with loss consciousness 
i frequent attacks Iso occu lin which consciousness was not cor ple 
and from was possible rouse her 
February ventriculography was out which showed that the 
ventricle contained more air than the port specimen 
ntric il fluid thdrawn at v tricul graphy was as ollows Cells 25 pe 
( 1c hi etres tal | te per cent. N nne \] lt i! Pan 
tive; glucose 0069 per cent.; Lange, Wassermann reaction 
btful 7 
rally after the the same day limited post-morten 
minut is ried out fe l Ours itel dk cm. } ! only being 
move tumour was found, but there was 
ll the ventricl s, ineluding the fourt The meninges \ the | nt of bhre 
and over the nina were considerably 
{ Magendie was extremely s ill The fioor nd | {f the fourt! 
ventricle were granular. was greyish diffuse thickening the pia 
chnoid over bot rontal lobes; the cortex here was t and tirm, and the 
unduly adherent. section granular ependymitis was 
vious the ventricle where the calamus seriptorius was filled 
exudate, but was also present 
layer newly-formed tissue cells and 
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ORIGINAL 


ependymal layer the vessels were all intensely infiltrated and small gummat 
could seen forming round many these proliferation 
endothelial cells: deeper the tissues there was practically perivascul 
infiltration other alteration structure. This condition extended 
the iter Sylvius but not into the lateral ventricles. some places 

gummatous nodules were formed the new membrane and many plac 
giant cells lay free, loosely attached, the ventricular surface. 


of similar character filled the basilar cistern and covered the ventral surface « 


the upper medulla. contained numerous miliary gummata with giant cel 
and giant cells were also seen lying more diffusely the layers 


the subarachnoid space. The pia mater this region was broken through 


several places tufts containing feltwork fully differentiated 


which passed between the gummata merged with the 


exudate. The roots the seventh, eighth and ninth nerves they passed 


} 


from the cerebellar-pontine angle were embedded In the exudate and a 


miliary gummata lay among the nerve-fibres. rather 

level, over the ventro-lateral surface the pons, was gumm 
measuring mm. transversely and rather less than ickness. 
was largely structureless but was penetrated thin strands col 


SUMMARY CASE 


woman, aged 35, who had always been subnormal mentally 
who had suffered from fits child, had symptoms increased inti 
cranial pressure and the signs left subtentorial lesion. Her mot 
had been under treatment for neurosyphilis for years, and all except 
one her five brothers and sisters had had children. 
patient died after subtentorial decompression. the autopsy, hydr 
cephalus all the ventricles and peculiar degeneration the choro 


plexus were found. 


Case 5.—D. H., single woman, aged 35, was admitted hospital 
27, 1930, under the care Dr. Gordon Holmes. had been complet 
blind for tive weeks. She had co nplaine d of } iin in the back the head 
neck for seven months, and unsteadiness walking with failure vis 
three and half had been present for 
had always been mentally very backward and had had fits from birth unt 
age 14, when ceased with the onset menstruation. The 
which dated from January, 1930, started the back the head and radiate 


orwards towards the was worse rising the morning. Februa 
1930, she had fit lasting for thirty minutes during which she was une 
but not convulsed. Subsequently the headache became mort ntense a 
generalized and was frequently accompanied vomiting. The sight fail 
rapidly from Mareh, 1930. Five weeks admission she 


have rolling gait 


4 
age 
l 
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.—Her father died appendicitis the age 43. 
other, aged 64, had been psychotie for about twelve years with visual 
illucinations and delusions grandeur. For the past five she had 


een attending the M Lda Vale Hospital for i pilepsy and Paralvsis for courses 


novarsenobillon. sisters the patient, the two older, and one 
had had children, whilst her brother had had fits the age 
out 20, but was now apparently healthy and had two healthy children. 

examination the patient was found inferior mentality. She was 
operative but not tive. She perceived odours but could not distinguish 
ssential oils from She had perception light. The 

d about 2 dioptres oO! velling: ) I a swollen 
lerately fine, aplad stugmus with tl 11 ck compons ntt 


ng to the t la co S t nvst 


cle. so 
also seen 
ependymitis was present the lateral ventricles 
| swelling of each choroid plexus at the junction ol the 
the lateral ventricles which was tirm and vellowish 
and measured em. diameter Histologically they were 


knots size which consisted chiefly laminated 


orr 
There was some impairment upward conjugate movement, but 
parent paresis the external ocular The right corneal reflex was 
sluggish than the leit The deviated right and the left 
sseter muscle contracted better than the right There was movement 
paiate and the vngeal retlexes were absent e right tr: pezius ml sel 
weak and tor deviated ight. 
Both flexion na yperextension of the neck caused } : Tone was 
inished left leg. There was some inco-ordination 
ies but more nt elt I in on the right. Perception ot ] n was gene lly 
The let were than the right. The 
flexes were sluggish, better the right side, while the knee and ankle 
were brisker side; the left plantar response was extensor, the 
flexor. The apex beat the heart was loud and sharp and preceded 
i pre-svstol mul The Wasser nn eaction in the blood was 
tive subtent decompression was performed August The 
lent died next ¢ 
~t st-mortem unination was made about twenty-four hours after death, 
e brain only bei en ved There was considerabl hydrocep ilus of the 
eral and third ventricles The meninges over the base of the brain were 
nsiderably thicker than normal On sectiot . gelatinous exudate was seen 
te) 


orc 
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fairly thin connective tissue. giant cells were 
abundant around the cholesterin plaques, passing some distance 
them. There was some small-celled infiltration 
these knots. Numerous corpora amylacea were present amongst the connect 
tissue the plexus. 

microscopical examination the meninges over the medulla 
found thickened, but nov here any evidence either diff 


meninges over the base the brain were thickened and appeared 
Ing hvaline degenerat n here was no sub-p il overgrowth 
ependyma Cc Ing he To f the fourt! 
the lower 
places outgrowths neuroglia. The vas also slight 


m i on ne Walls oO the era icles The blood vessels 


neighbourhood the vere thickened but not infiltrated 


woman, aged 45, had symptoms increased intracranial 


The cerebrospinal fluid afforded positive evidence neurosyphilis, 


after course treatment the symptoms were relieved. While 


7 


hospital she suddenly became drowsy, then comatose, and died 
convulsion. The foramina the fourth ventricle were aln 
obliterated arachnoidal adhesions, which 
hydrocephalus. 

Case married woman, aged 45, was 
under the care of Dr. Gordo Holmes, on Ap 14, 193 

the back and unsteadines 
‘ks of severe he lache, loealize 
morning, and 
rect ntly hecome mu hy more severe 
For two weeks the vision had 

double vision few days pre viously, almost comple 
four days before admission hospital. 

Previous January, 1929, radiu 
cervix uteri for carcinoma. 

examination, she was extremely dull and unco-operative 
read letters one inch distance two feet. The margins the opt 
dises were blurred and there were about dioptres swelling each. 
retinal arteries were small and the veins engorged. The right pupil was lars 
than the left; both reacted light, but the contraction was not maintai 
and they reacted slightly convergence. There was right-sided ptosis. 


conjugate upward movement the eyes was possible, and conjugate movement 


if 
} 
ite 
2 
SUMMARY OF CASE 6. 
: 
* 
« 
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The 


the 


was present looking either side. 
the palate was drawn the right, and 


the left was weak. 


ht side of the face was weak ; 

haryngeal were absent. There was rhythmical tremor the out- 
hands. ind ankle jerks were exaggerated. The right 
flexor, the left extensor. The sense of position was lost 
Joint sense was grossly defective 


lantar response 


the left 
here well appreciated. She showed 
abnormalities were 


Cerebrospinal 


the hands an as every\ 
and stiffness the neck. 

iscular respiratory 
mononuclears, 


per cent Nonne Apelt 


1545533332: Wassermann reaction 


ubie per cent. large 


il prot in 


votein, 0045 pe 


rachnoid Was 
Both middle cere 
lumen. The 
eromatous 
t, which was enlarged, 
There Was some 


coronary vessels, and very fine, streaky 


» liver appeared healthy macroscopl illy, 
iliary gummata. the 


na round the 1e 
theroma above the aortie ¢ sps. The 
microscopically was found contain numerous 


sitive, 4442 in fluid, 4442 in | “i ; 
\ te courst ols tlons novarsenohb mn, he hye idnehe S became 
3s severe, and the nee f ocul movement less limited. \ seco! i report 
Tne cerebrospin flu i I M: wa as [ollows Cells 17 per c 
llimetre, with per cent. large mononuclears total cent 
Nonne Apelt itive, Pandy weakly positive: Lange, 
reaction positive, 4420 fluid, 4310 blood 
On June | . suddenly became cdrows and quickly stuporose, and " 
lure yulsiot 
\ post rte eXal ition as le less th twelve hours after death 
W stl e il ter W s tense over thr vertex, and tlenestrate ] 
the ntal poles where the inner the frontal bone was roughened 
nad ¢ ied im ] é Ove the middle cranias fossa the dura mater was 
ead it enestrations thi tiv il corte wis 
ted. The over the base the brain was thick and 
ied to the dorsal surfac of the medulla by fir trachnoidal dhesions so 
t there d not ap} r to be a cistel L Magni. ()ver the le it loramen ol 
scl the arachnoid was ball ned out over the right there were adhesions 
Ser ed to | te it There was no thickening the arachr id over 
vertex ot the bi n T e ventricles were all greatly distended. Fine ranu 
were present the lateral ventricles, but were not obvious the 
loor the fourth the region the spinal cord the dura 
lherent to the LC noid Else Viere the " 
I a milky eolour o1 both su ices Ol the cord 
the fissu e ol Sylvius were WI ite, but id a 
e base of the brain were rather dilated, but 1 
ere healthy. The pericardium was adherent 
thin, flabby, fatty walls. The valves appea 
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aorta the vasa vasorum were thickened, but there was perivascular infi 


tration and infiltration the media. 

the basal ganglia there were two triangular areas intense gliosis, 
the innermost part the globus pallidus, and the other just under 
claustrum. In these areas there were many rod cells and enormous number 
fibrous astrocytes with fairly thick processes. The blood-vessels 
vicinity were heavily infiltrated with small lymphoeytes. The 
fibres passing through these areas gliosis appeared normal; but that 
destruction myelin had taken place, was indicated lipoid round th: 


vessels, and the presence numerous fat sranule cells 


Scharlach 
The meninges were diffusely thickened and the 
The vessels running into the medulla were hyaline, were infiltrate 


and they were surrounded many corpora There was consideral 
th ventricle 


proliferation the subependymal neuroglia the lateral and fourt 
The ependymi in the lower part ol he 0 th itricle a covered by a 
fibres. changes were found the walls the vessel 

fourth ventricle, and the choroid plexus this sit 

nodules. The spinal meninges thickened, 
fibrous knot, ringed with was present 
the Weigert Pal preparations 


pale, and sections stained 


visible. the eighth 


cells were rounded, shrunken 
SUMMARY CASE 


man, aged 44, venereal infection, gave history fit 
and difficulty walking. His signs were those tetraplegia 
panied multiple cranial nerve palsies. died hypostati 
pneumonia and pathologically there was hydrocephalus due 
the foramina the fourth ventricle syphilitic granulation tissu 
containing miliary gummata. large meningeal gumma was present 
over the upper cervical region the cord. 

—E. man, aged 44, was admit Hospital 
October 1922, under the care Dr. Aldren 
acquired venereal disease and had been treated for few 1917 
had two attacks unconsciousness, each lasting two minutes, 
had complained difficulty pains 
sensation pins and the hands and attacks trembling 
giddine Ss. Recently bladder control had been lost. 

Examination: The patient was 
though eood, had deteriorated. His speeeh was 


defective. His vision was the right 
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were pale and the right was little blurred. The pupils were equal, 
ntral and regula they reacted to light but quickly dilated, and reacted 
accommodation. deviation the eyes the left was and 
extreme lateral deviation there were irregular nystagmoid jerks 

left eye seemed more prominent, and there was less retraction the 
t eyelid than of the righ The right Inasseter and temporal muscles were 
eak Both corneal were brisk. There was slight weakness the 


] 


it orbicularis ocull The tongue was protruded rik showed 
ight tremor, The right grasp was stronger than the left 
all lin Sensation pain and lig 
nimpaired, but Vibration and the sense tion were lost 
and leg The were brisk and equal. The 
esponses were gait was ataxic and the toes the right foot were 


respirators systems 


Cerebrospinal flui per cubie millimetre, consisting large 

Lange 0223422110: Wasserman 
blood 
sudden weakness the right arn 


weakness the left arm and leg 


the left larger 
nad been oceasional diplopia On lateral 
ow well-marked nystagmus, | upid on lookir 


The ireu supplied by 


taste Was The 

was deaf in | , wn id ivo, objects rotating to the right side 

» had been occasion: lagia, but the palate moved well. Both arms 
i flexed across the chest. The right arm and leg were 

\ll movements of oo ossible 
occasionally in he rig ! arm 

involuntary jerking the right arm and leg caused the much 
noyunce. Even more t u mn as i rking ot the left leg, which occurred 
night and which llowed pain. persistent dull pain radiated 
the seventh cervical spine the front the chest, and there was some 
yperesthesl ( tn Lrea The sense of pain and light touch was almost 
mpletely ] t ver t hole of the left side of the body helow the clavicle 
\ll the reflexes xaggerated and both plantar responses were now extensor. 
During the remainder January the patient became weaker 
pneumonia appeared the lungs. His neurological signs remained 


nchanged till died January 31. 


post-mortem examination was made twenty-four hours The 


rain and spinal cord were removed together with the left retina and optic 


and the contents the right orbit. the base the brain and 


rugee tlong the ground The Cc ird ovasculal wna 
healthy 
) i 
January 1923. the pupils 
ition ol thre eyes there was 
the right, slow looking the left the left fifth 
rve, and the second and third divisions the right side, were 
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the cervical region the cord the dura mater was extremely adherent 


pia arachnoid. cisterna magna could made out, all the membrar 


heing matted together. The medulla was softened, greyish colour, 


distension the fourth ventricle. There was 


Except the base the brain and over the cervical region 


cephalus. 
cord, there was adhesion between the arachnoid and the dura, and the 


vas nowhere thickened. The spinal cord was pale, swollen and si 
the cervical few small gummata were present the 


the cord, one the origin the cauda 


especially large ] uppel cervical cord 
pressio the meninges 

ansverse 
iter part its central part, and necrotic 
were enormously thickened, 


vas fairly severe 
sulci, but 


many 


44 


T10¢ 
yvered by 
tibrils could demon 


The re Was considera 


ependyma, 


was a remarkable outgrowth of neurogl 
il zone wi formed in which areas of 
trated collagen ig. 4). There 


vt 
Woll 


the median pl considerable overzro 
the vessels, the new fibres being arranged parall 


valls, but short radial projections also extended from them 


issue. 


addition the large gumma the meninges the upper 
several smaller were also seen region and large 


lymphocytes were scattered throughout the meninges in all re 
Many of these were localized round blood-vessels ana probably repre- 
early stage gumma formation. The vessels the cord were 


al 


a 
itened 
a tft 
it 
re; 
r 
nn 
Histologically there \ infiltration « the cortical mening 
especially in the depths « cortical vessels although thicket 
were not tis Was seen the lateral vent 
there was slight infiltration the small sub-ependymal vess 
the mid-brain and pons all the vessels were dilated and thickened, 
those under the ventricular were surrounded wide culls 
> 
ut mainly of cellular connec ve tis 
calamus was filled mass consisting partly new 
which had overgrown and partly the choroid plexus whi 
was infiltrated with sm: 1 contained several millary sum 
Dense perivascular infiltration and few miliary gummata were also 
So nder the floor ot the ventricie in this region. 
nedulla. the dorso-lateral surface the medulla its lowest level the 
es ac Into the meninges, so that a supel 
Were Intersected and pet 
7 
| to the vesse 
‘vical cord, 
masses 
| 
i 
~ 
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thickened and widely dilated, but perivascular infiltration was seen inside 
the cord. the upper cervical region where the cord was compressed and 
listorted was difficult identify the various fibre tracts the Weigert Pal 
method, but far could ascertained the chief loss myelin was around 
the periphery the cord, appearance which the name syphilitic 
has been given. This appearance was even more evident lower 
segments the cord where the pallor the periphery contrasted strongly 
vith the well myelinated fibres the central zones (figs. and 7). The 
nerve-roots throughout the cord, even that portion which was compressed 
the gumma, were well myelinated. 

The retina and left optic nerve appeared normal except for slight cedematous 


the nerve head 


has already been noted that Oppenheim, under the heading 
Gummatous described clinical picture which 
resembles closely that presented our cases. The salient points 
this syndrome are early headache, later vomiting and vertigo, with 
attacks loss consciousness general convulsions, moderate degree 
dementia with failure memory and apathy, attacks stupor lasting 
for several hours days and separated long intervals full con- 
sciousness, paralysis various cranial nerves, especially those the 
ve, and commonly and consecutive optic atrophy. 
‘onsidered that these symptoms were caused widespread basal 
meningitis. But loss consciousness, attacks stupor and reduction 
intelligence suggest more general affection the brain, which 
the most probable cause increase intracranial pressure. Headache 
ind are probably also caused hydrocephalus, although 
they might possibly due more local conditions. the other 
hand basal meningitis certainly the cause the cranial nerve palsies 
which are constantly present, and which, their protean nature, 
distinguish syphilitic hydrocephalus from other forms intracranial 
hypertension. 

Headache was present all our cases and was usually the first 
ymptom. one case preceded all other symptoms four years; 
the others was associated soon after its onset with other symptoms, 
which the most common were diplopia and attacks various kinds. 
was often severe and resembled the headache cerebral tumour 
being accompanied vomiting, giddiness, difficulty walking. 
commonly the headache was localized the back the head and 
the neck. was due intracranial hypertension was indicated, 
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some cases, the early presence and consecutiv: 
optic atrophy. 

Attacks loss consciousness, sometimes convulsive character, 
occurred during the course the illness four cases, and 
convulsions were present certainly one, and probably two 
others. Cases and some the attacks were 
character. Case there were purely tonic fits, with temporary los 
consciousness, which the arms were adducted and extended acros 
the front the trunk. These attacks may have had some relation 
tetany, which also the patient had two attacks. Case seizures 
occurred which were typical instances the attacks’ 
described Gowers. these the patient felt cold all over, broke out 
into cold sweat, and for about ten minutes, 
conscious, was unable move muscle open his mouth speak 
Gowers attributed attacks this kind affection the medulla, 
and, although were unable confirm this owing the limited 
pathological material our disposal, significant that this cas 
the meningitis round the foramen Magendie was more intense and 
acute than any the only one our cases (Case were 
there attacks complete loss consciousness without convulsions, but 
Case there were somewhat similar attacks which consciousness 
was not completely lost, that the patient could roused. 
case were there prolonged attacks stupor such Oppenheim de- 
scribes, but Case there was extreme mental dullness throughout 
the three months that the patient was hospital. 

Cranial nerve palsies were prominent every case and instances 
paralysis each individual cranial nerve were 
motor palsies were the most common, occurring all except Case 
Cases and diplopia was one the early symptoms. Defective 
upward movement the eyes was noted three cases and ptosis, 
inequality the pupils, strabismus and nystagmus were also seen. 
These oculomotor palsies were often combined with weakness the 
jaw, face, palate, pharynx tongue, usually greater one side. This 
association indicated widespread affection the basal meninges which 
was actually found the post-mortem examination. 

Papilledema was present all except Case and four cases had 
progressed optic atrophy. two cases blindness had set rapidly 
becoming complete one these within two weeks after diminution 
vision was first noticed. Case which the syphilitic infection 


was probably congenital, there were, addition 
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atrophy, vascular changes the retina syphilitic nature. While 
unsafe suppose that every syphilitic patient who has papilloedema 
suffering from hydrocephalus, seems probable that this series 
cases the and optic atrophy were due rather the 
general increase intracranial pressure than meningeal inflammation 
around the optic nerves. the only case (Case which there 
was gradually progressive optic atrophy, the patient had severe head- 
aches between his periods hospital treatment, and the appearance 
his optic was that post-papillitic rather than primary 
atrophy. possible that his case the local sclerosis 
atrophy combined with the increase intracranial pressure 
destroy the optic nerve. 

Weakness sensory disturbances the trunk and limbs were not 
prominent our cases, although one case there was severe 
tetraplegia due meningomyelitis the cervical cord. three 
slight degree hemiplegia was present, and noteworthy that 
none these did the distribution paralysis the cranial 
nerves suggest cortical capsular lesion; and, effect, lesion 
above the brain-stem was found them. The only foci cerebral 
softening found our cases were two minute areas the lenticular 
nucleus Case and these apparently had not given rise any 

The unsteadiness gait, and inco-ordination, limpness and weak- 


ness the arms from which several the patients suffered are not 


easily explained pathological basis. some extent they may 


have been due the hydrocephalus, but several cases the presence 
vertigo, gross ataxy the arms suggested lesion 
the vestibulo-cerebellar system. Except Case there was patho- 
logical evidence damage the cerebellum the deeper tracts the 
brain-stem, although the most superficial fibres undoubtedly suffered 
some the other hand, there was considerable cellular infiltra- 
tion, and sometimes gummatous formation, the sheaths the eighth 
nerves. seems therefore possible that these symptoms were due, 
least some cases, injury the vestibular nerve; Case this 
was rendered still more likely the association tinnitus with the 
attacks giddiness. 
PATHOLOGICAL ANATOMY. 


The most important question that arises survey the pathology 
these cases the mechanism the hydrocephalus. gain exact 
knowledge this under the conditions ordinary post-mortem 


a 
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examination may even impossible when the hydrocephalu 
the communicating type. Penfield and Elvidge have suggested 
injecting suspension indian ink under pressure into the ventricles 
soon after death possible, and determining the position 
block the subarachnoid space the subsequent post-mortem examina- 
tion the staining the meninges. Unfortunately, did not know 
this technique the time autopsy nor was hydrocephalus 
any the cases which the autopsy was performed the Nationa 
Hospital. While the presence arachnoidal thickening round the pons 
and the cisterna basalis suggests obstruction the passage 
cerebrospinal fluid from the posterior the cranial fossa, 
impossible determine the degree obstruction after the brain has 
been removed from the skull. Even Penfield and Elvidge’s method 
gives little indication the defect the absorption cerebrospina 
fluid, although from classical experiments may 
that hydrocephalus will result whenever the passage fluid from the 
posterior the middle cranial fossa completely blocked. Even 
incomplete block this situation would probably produce some degre: 
hydrocephalus, and certain the milder cases which yield 
medicinal treatment are doubt caused this manner. 

Narrowing the foramina Magendie and Luschka 
obvious cause for hydrocephalus, and its effect obstructing the 
passage fluid easier assess. after the brain 
hardened formalin almost impossible ascertain the condition 
these foramina. were able make careful examination 


the foramina the autopsy four our cases, but Case 


inquest case, and Case which the autopsy was performed during 


holiday period, such examination was made. Case there was 
obvious blockage the foramina; this patient had benefited 
considerably from three periods hospital treatment which included 
lumbar puncture, seems likely that here the hydrocephalus was 
the communicating type. 

the other four cases (1, and there was very definite 
evidence blockage the foramina exit from the fourth ventricle. 
The usual condition these cases was that the cerebellar tonsils 
down over the back the medulla obstructing the foramen 
Magendie, and that the foramina Luschka were 
meningeal thickening, the fourth ventricle was ballooned out and the 
cisterna magna was empty. probable that the closure the 
foramen Magendie was caused some extent the intense granular 
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SYPHILITIC 


ependymitis, which had filled the calamus scriptorius with newly 
formed tissue. 

unfortunate that special examinations were made during life 
any our cases determine the freedom communication between 
the ventricles and the lumbar theca. From the point view treat- 
ment this knowledge the greatest value, improbable that 
cases non-communicating hydrocephalus can saved !umbar 
puncture and anti-syphilitic treatment alone. Case which 
was probably the communicating type, this treatment did not prevent 
progressive blindness and eventual death. Cases and lumbar 
puncture was not performed and the true nature the condition was 
not diagnosed. two these (Cases land the Wassermann 
reaction was negative the blood although Case there were 
gummata, both the giant-celled and necrotic types, the meninges. 
Case where the infection was probably congenital, progressive 
syphilitic lesions were present the nervous system, and had not 
been for the family history and the knowledge that the patient’s mother 
was undergoing anti-syphilitic treatment the diagnosis would have been 
difficult even after histological examination the brain. 

The microscopical study these brains brought out two features 
the histopathology tertiary neurosyphilis which seem somewhat 
neglected descriptions the disease. These were (1) the intensity 
the neuroglial reaction round the medulla both its ependymal and 
pial surfaces, and (2) the frequency with which giant-cells were present 
the syphilitic granulation tissue. 

(1) Granular ependymitis well known occur general paralysis 
small discrete projections neuroglia through the ependymal lining 
the ventricles. most our cases however, the ependymitis was 
much more intense, that gelatinous mass filled the calamus 
scriptorius and was spread thin layer over the lower part the 
ventricle, completely covering the ependyma. The frequency with 
which the subependymal vessels were heavily infiltrated with lympho- 
cytes indicated the inflammatory nature this new membrane. 
Cases and this was very evident. Here the new membrane was 
composed not much neuroglia fibroblastic and endothelial 
cells with, Case numerous giant-cells and minute the 
latter case completely covered the walls the fourth ventricle 
the iter Sylvius. The condition resembled fairly closely that which 
may seen tuberculous meningitis, except that was more 
chronic nature with considerable overgrowth neuroglial fibres the 
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deeper layers the membrane. was quite evident these cases 
that inflammation from the basal meninges had spread into the fourth 
ventricle and permeated from below upwards and probable that 
the pathogenesis the neuroglial overgrowth the other cases was 
similar although them the inflammation was less acute. 

Less attention has been paid the neuroglial outgrowths 
the pia mater over the ventral surface the medulla. These were 
described and figured Purdon Martin syphilitic amyotrophy, and 
Lhermitte tertiary neurosyphilis. were seen four 
cases, and are probably fairly common gummatous basal meningitis. 
Like the ependymal granulations they appear inflammatory 
origin, the proliferation the subpial neuroglia being stimulated 
chronic inflammation the pia-arachnoid. Whether the rifts the 
pia mater are primary secondary difficult question decide. 
seems most probable that they are directly due the 


changes this membrane, since the neuroglia almost constantly 


proliferates cases syphilitic meningitis, but rarely bursts through 


the pia mater. Further evidence the inflammatory nature the 
neuroglial overgrowth provided the presence cuffs lymphocytes 
around the subpial vessels the more acute cases. 

The marginal pallor the cord Weigert-Pal sections, which 
the name has been given, clearly similar origin 
For this must postulate progressive destruction the myelinated 
fibres which lie nearest the inflamed pia mater toxins passing 
inwards from this membrane. This marginal degeneration 
uncommonly present long-standing cases syphilitic meningitis. 
was well described and figured Martin amyo- 
trophy, and Léri also mentioned occurring that condition. 
was present only two our cases and therefore appears less 
often met with the more acute and diffuse forms syphilitic 
meningitis than syphilitic which, our experience, 
almost constantly present. noteworthy that these were the 
two cases which the gummata the meninges were large enough 
visible the naked eye. these they were small size, 
largest, that the cervical cord Case being only about one 
centimetre diameter and half centimetre thickness. 

(2) minute size were present Cases 
and and were the most striking feature the inflammation Cases 
and Case they were found the liver only. Jakob has recently 
drawn attention their common occurrence syphilic meningitis, and 
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has demonstrated them also the cerebral cortex. probable that 
the comparative rarity the present time the larger meningeal 
gummata, and the frequency with which these minute gummatous 
formations are found, may correlated with the alterations therapy 
which have taken place during the last twenty years. Treatment with 
arsenic and bismuth does not appear have greatly influenced the 
incidence neurosyphilis, but does seem have reduced 
gummata the nervous system and probably also throughout the body. 

histological examination alone often difficult distinguish 
the condition the meninges and the floor the fourth ventricle 
such (Case from that seen tuberculous meningitis. 
The most important distinction that the nuclei the syphilitic giant- 
cells are usually present throughout the cell body and are not, 
tuberculous giant-cells, confined the periphery. Jakob lays consider- 
able emphasis this distinction. much greater tendency 
for collagen fibres present syphilitic more 
important the discovery the causative organisms the nodule. 
While usually possible see tubercle bacilli giant-celled tubercle 
nodules, spirochetes are not often found miliary gummata; were 
unable, spite careful search, find them any But 
the knowledge that the Wassermann reaction positive both blood 
ind cerebrospinal fluid, Case makes the diagnosis reasonably 


certain. 


Hydrocephalus fairly common result basal 
Although usually the communicating 


Conclusions. 
meningitis. 
type, complete obstruction the foramen Magendie not uncommon, 
and the foramina Luschka may also sealed plastic meningitis. 
the present time syphilitic hydrocephalus more common post- 
mortem finding than the larger syphilitic gummata the meninges 
which more emphasis was laid the past. Minute gummata, sometimes 
the miliary giant-celled type, are often present hydrocephalic cases. 
(3) The ependymitis and extra-pial outgrowths neuroglia associated 
vith gummatous meningitis are direct results inflammation relation 
these membranes. Degeneration the myelinated fibres the 
surface the spinal cord also occurs long-standing cases. 


desire express our thanks the medical staff the National 


Hospital, Queen Square, for permission use the clinical records the 


Hospital, and especially thank Dr. James Collier and Dr. Gordon 


Holmes for their helpful interest. 
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PLATE LEGENDS. 


Fic. (Case 2).—Section cerebellar cortex. Several giant-celled gummata are 
present the pial septa, and minute early gummatous formations are seen along the lines 
the small vessels the molecular layer the molecular layer; granular 
layer; pial septa. 

Fic. (Case 4).—Lateral surface medulla. Four gummata surrounded 
darkly staining neuroglia fibres are present the inferior medullary velum. The pial 
septum heavily infiltrated with small cells. (Mallory’s phosphotungstic acid 
stain.) 


(Case wall the fourth ventricle. Two giant cells lie free 
the surface. small gumma and heavily infiltrated vessel are seen just under the line 
the ependyma. 


Fic. (Case 7).—Dorso-lateral surface medulla. The darkly staining fibres the 
pia mater are seen irregularly penetrating the paler neuroglial outgrowths. The entering 
vessels near the septum are thickened and infiltrated. 


peripheral zone demyelination, The nerve-roots the cervical level are darkly stained. 
(Weigert-Pal method.) 
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THE PHARMACOLOGY THE GRASP 
CURT RICHTER AND ARTHUR 


Psychobiological Laboratory, Henry Psychiatric Clinic, Johns 
Baltinu Md, 


KNOWLEDGE regarding the mechanisms involved the grasp reflex 
still very limited, all data available present having been obtained 
from two sources: the normal newborn infant, and the adult with 
lesions the frontal lobes the brain underlying 
well-known fact that the human infant shows this reflex for several 
months after birth, usually until voluntary grasping 
that, this phenomenon seems never appear spontaneously again, 
except with destruction the cerebral areas already mentioned. 
has been demonstrated previous papers, however, that 
grasping response can induced adult monkeys hypodermic 
injection bulbocapnine (Richter and Paterson, 1931), and in- 
halation carbon dioxide gas high concentrations (Richter and 
Paterson, 1932). the basis these observations, seems possible 
that the pharmacological aspects the problem may prove very signifi- 
cant. From this point view, the above experiments have been 
repeated with several other drugs determine whether the reflex can 
brought out any agents besides bulbocapnine and carbon dioxide, 


and so, any special group such agents. 


All the monkeys used these experiments were the 
rhesus species and had attained least half their full growth. The 
technique for eliciting and measuring the reflex adult animals, 
described detail previous papers, based upon the fact stated 
above, that normal monkey beyond infancy will not hang from 
horizontal bar placed within its grasp (Richter, 1931). However, 
adult animal which the reflex has been elicited some abnormal 
condition will grasp the rod and hang from one hand for 


Rockefeller Fellow from the University Edinburgh. 
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appreciable length time. This time interval may regarded 
measure the strength the reflex. 

order simplify the procedure, both legs and one arm were ti¢ 
and one hand left free for testing. The two hands were tested 
alternately frequent intervals following the administration 
different drugs. 

These were given varying strengths, usually the minimum 
lethal dose, most them hypodermic injection, but some then 
orally, intravenously, intraperitoneally. 


RESULTS. 

Sixteen the twenty-three drugs used these experiments pro- 
duced condition which the grasp reflex could elicited. These 
drugs, showing common depressant action the cerebrum, 
either absolutely stuporous state least condition 
which there was marked reduction responsiveness. Whilst many 
these agents are primarily cerebral depressants, some them are 


stimulants (e.g., carbon dioxide), and have depressant action only 


when given large doses. Administration small doses results 
state cerebral stimulation and the reflex cannot elicited. The 
remaining seven drugs have either stimulating effect the cerebrum 
limited peripheral action. 

The twenty-three drugs used these experiments are 
Table together with the following data: the method administra- 
tion and dosage per record the presence absence the 
reflex the time seconds during which and the longest 
single response recorded each experiment. will noted that 
with the exception bulbocapnine, all the drugs were given doses 
very large proportion the size the animals. Only one animal 
was lost during the entire series experiments; that was due the 
effect camphor. wide range variation response the 
different drugs once apparent from the table. These variations 
are brought out more clearly the following charts. 

After the administration bulbocapine, the reflex quickly reaches 
maximum strength and then gradually decreases until disappears 
entirely. The bulbocapnine curves are consistently very smooth and 
regular, may seen fig. which the strength the reflex 


measured the hanging time seconds presented the 
ordinates and the duration the experiment minutes the 
abscisse. Before the injection (50 mg. bulbocapnine) the hanging 
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esponse was absent; twenty minutes afterwards the response had 
eached maximum for both hands, and fifty-five minutes later still 
entirely disappeared again. 


10-100 mg. 
15-50 
2-10 minutes 
minutes 
0°5-1°5 e.c. 
Chloral hydrate itraper. inject 500 meg. 


) 


araldehyde Stomach tube 
suminal : cut. inject. 530 meg 
\pomorphine .. bceut, t. 17 mg. 
Cocaine it 


Subcut. i 
Sut 
Subcut, 


Subcut 


glycerine 


tamine 


Inhalation carbon dioxide had much the same effect, but for 


shorter length time—a fact expected, since the carbon dioxide 


vas administered gaseous form and could thus escape more readily 
the body. fig. can seen that the effect reached 
sixty-five seconds, but persisted for only five minutes, 
ninety minutes under the influence bulbocapnine. 
record, obtained during ether presented fig. 
Alcohol produced somewhat different type curve. fig. 
can seen that the reflex was present for four hours, remaining 
constant throughout the entire time, but never reached level 
high with bulbocapnine, carbon ether. 
Paraldehyde gave still another type record, with the reflex very 
trong occasionally, but fluctuating widely from moment moment, 


sometimes actually difficult elicit. fairly typical record 


resented fig. This animal received 2°5 c.c. paraldehyde. 


TABLE 
Greatest terva 
etl n minutes during Longest 
Agent Dosa Which hanging inging time 
res} se Was u seconds 
150 92 
: 15 90 
) 59 
320 
240 2 
6. 120 65 
120 
12 15 
Hyoscine .. | Subcut, mnject, 10 mg. +. 100 10 
. Alcohol Stomach tube 50c.c.50° sol 320 
4, Camphor .. | Subcut, inject. 10c.c. 20 ol 180 61 
. Eserine nject mg. 100 23 
2 az .. | Subcut. inject. 12 mg. -- 0 0 
i 
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The records obtained after injection amytal are interesting 
because the light they may possibly throw the relation 
reflex sleep. typical experiment recorded fig. the 


Time in minutes 


— > 
60 80 
SOmg. 


ulbocapnine 


be 


Fic. 1.—Graphs showing the effect (A) bulbocapnine (B) carbon dioxide gas, and 
ether the hanging response. The magnitude the response seconds indicated 
the ordinates, the duration the experiment minutes the 
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2.—Graphs showing the effect (A) (B) paraldehyde, and (C) amytal 
the hanging response. 


was entirely absent during the sleeping period, lasting four hours, but 
was present for short time, first before the animal fell asleep, and 
again for while during the waking period. 
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purposes the discussion hand, the above records will 
They all show that the reflex always present the state aroused 
cerebral depressants. However, these drugs produce wide quantitative 
variations effect, which will considerable interest 
nvestigate later. 

Since the site action the brain not known for the various 
used the above experiments, not possible the present 
time determine definitely how these drugs bring out the grasp reflex 
adult animals. Some light, however, can obtained from the 
following considerations. has been established through the observa- 
tions Janischewsky, Schuster and many others that tumours 
lesions the frontal lobes man cause the reflex appear. 
has been frequently suggested, this must mean that under normal 
conditions the reflex inhibited impulses which have their origin 
the parts the brain affected destroyed the lesions. The 
evidence hand indicates that the reflex mechanism itself must 
located fairly far down the brain-stem, probably the region the 
red nuclei (Minkowski, 1928; 1928). The reflex could 
brought out, then, either lesion paralysis special part the 
frontal lobe, severance the connection between these lobes and 
the reflex centres the stem. this basis may assumed, for 
the moment, that the depressants described above paralyse the 
mechanisms the frontal lobes, block the pathways from the frontal 
lobes the motor centres the cortex, particularly the occipito-frontal 
bundle Schuster and Caspar, block the pathways from the lobes 
the lower centres. That the frontal lobes are involved would seem 
indicated the fact that the animals are usually stuporous when 
the reflex present. That the drugs must attack the nervous system 
also fairly low level suggested the observation that the reflex 
brought out hypnotics which are thought act chiefly the 
sleep mechanism regions around the third ventricle. The results 
the experiments with amytal and the other hypnotics are worthy 
this connection, although their significance not all 
‘lear. 

SUMMARY. 


The grasp reflex can brought out adult monkeys 


several pharmacological agents: bulbocapnine, carbon dioxide, ether, 


chloroform, amytal, paraldehyde, alcohol, luminal, hyoscine, cocaine, 


af 
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morphine, apomorphine, camphor, insulin, chloral hydrate, eserin: 
and strychnine. 

(2) All these agents the large doses given are cerebra 
depressants and have definite effect the responsiveness 
animals, producing dazed stuporous condition. 

(3) Seven drugs failed bring out the reflex: adrenalin, 
pilocarpine, pituitrin, caffein, nitroglycerine, and histamine. 

(4) All these drugs the doses given act cerebral stimulants 
peripherally, without affecting the central nervous system an\ 
marked degree. 

(5) suggested that the drugs which bring out the reflex must 
either paralyse the frontal lobes block the inhibitory impulses 
pathways from the frontal lobes motor regions the refle: 
mechanism the brain-stem. 
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CATAPLEX 


MAX LEVIN. 


(Harrisburg State Hospital, Harrisburg, Pennsylvania.) 


cataplexy—a term first used Henneberg—is meant the 
episodic occurrence tonelessness, generalized localized, reaction 
emotional stimulus (usually laughter). During the attack there 
impairment consciousness, the cataplectic attack differing 
this from the Lachschlag Oppenheim. 

Commonly the patient, while laughing heartily, suddenly becomes 
toneless, consequence which, standing, falls, or, seated, 
droops forward. Objects are dropped from the hand. The jaw drops, 


but relaxation the sphincters rarely occurs. For 
seconds several minutes the patient cannot move, after which 
suddenly regains complete control his musculature. Less frequently 


cataplexy localized, being confined the jaw one more the 
extremities. 

other than laughter that have brought cataplectic 
attacks are the joy and surprise unexpectedly meeting old friend 
the the excitement receiving good hand cards; the 
emotion associated with orgasm; the unpleasant emotion father 
about spank his child. Holmes’ patient attacks occurred when 
was startled, the sound tire bursting being silently 
overtaken cyclist. 

some cases there seems relation between the intensity 
the emotion and the severity the cataplexy. Case 
recorded recent paper, hearty laughter led profound toneless- 
ness the jaw, neck, arms and shoulders, while the mildly unpleasant 
emotion incident leaving warm comfortable bath resulted merely 
slight relaxation the jaw. Similarly, Case the same paper, 
the patient hearty laughter was overcome generalized toneless- 
ness, that his knees sank, his arms dropped, and his head fell either 
forward backward. the other hand, if, while holding and reading 
newspaper, came across familiar statement, the resulting mildly 
pleasurable feeling led merely slight hypotonia the arms, that 
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involuntarily lowered the paper inch two; sometimes, 
occasions, without perceptibly lowering the paper, became aware 
sense relaxation his arms. 

The literature contains sixteen cases which the 
presented itself examine the patient during the cataplectic attac 
Stewart; Villaverde; Ratner, Case Martin; Zehrer, Case 
Bromberg; Fréderberg; Wagner, Case Serejski and 
Case Cave, Cases and 24; and Silverstein). nine 
the muscle tone was noted, being always diminished absent. 
authors report the deep reflexes: eight found them absent 
diminished, one found them normal and one noted them 
present (Bromberg). The response plantar stimulation was 
observed four instances: two cases was normal; 
case the plantar reflexes were absent 
case there was but extensor 
The condition the pupils was noted eight cases: two (Ratner 
Serejski and Frumkin) they were small and did not react light; 
both Cave’s cases they were noted small, but mention was 
made their reaction light; Martin’s case they were dilated 
and did not react; the remaining three cases (Gillespie; Wilson; 
Villaverde) they reacted light, but the size was not mentioned. 

The overwhelming majority patients with cataplexy complain also 
episodic morbid somnolence—a combination symptoms which 
the term narcolepsy, Gélineau’s syndrome, applied. According 
count, over 180 cases Gélineau’s syndrome have been recorded 
the other hand, patients suffering from cataplexy but free 
morbid somnolence, only fourteen have been recorded (Symonds Holmes 
Case Rothfeld; Miinzer; Villaverde; Ratner, Cases and 
Martin; Case Wagner, Case and Fouché). Cohen 
made brief mention case spastic diplegia with cataplectic attacks 
nothing was said morbid somnolence, and one infers that was 
absent. 

purpose here record two recently observed cases 
only.” 


REPORT 


Case 1. Coloured girl, Two cataplectic attacks during her 16th year 
Subsequently two types attack (1) falling attacks 


independently emotional stimuli, and (2) attacks unconsciousness 
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ions. tremor the right arm, later limiting itself the right 
and present also during sli developed. 
intelligent coloured girl, aged 17, first came under notice 
10, 1930. 
Past had always been frail, having had three attacks 


neumonia during the first six life. she began complain 
intermittent aching her various joints. she began have fleeting 
ecordial pains and She tired readily. she began have 


mittent swelling both ankles, without pain redness 


e 


years and months the first menstrual period occurred. The 


iods were usually six weeks two months apart. The patient was never 
sex desire and had had this respect she was unique 
her friends 
Che l neurologics symptom was a cataplectic attack 


ng several month rior to the first menstrual period. The patient 


talking her sister and laughing heartily. the midst 
laughter she dropped without warning the floor. the floor she 
posture and move her legs little, but was 
was disturbance consciousness, and she neither 
chagrined over this unheard type disability, 
tears: know why had gotten weak 
ust from laughing \fter five minutes 
up, and then felt perfectly well. 
ittack occurred, exact duplicate the first. 
acks oceurred, spite the fact that she frequently 
there was not even feeling weakness. 
During the six months following the second 
December, 1929), the patient had twenty 
independently emotional experience. 
oceurred, for example, while she was out walking herself. Since she 
ked long hours hair-dressing establishment, standing most the time 
vas inclined to attribute the attacks to fatigue. 
the autumn 1929 the patient began 
frequent attacks unconsciousness, unassociated 
ivulsions, biting £1 relaxation of the sphincters. \t first 
only her place employment, and she them the 
the hair-drying machine near which she worked. May, 1930, two 
oecurred under altogeth circumstances. (1) One Sunday 
church, while walking down the aisle her seat, she suddenly 
inconscious, remaining for several minutes. (2) few weeks later, 
church service, quarrel arose between the pastor and one the 
mbers the congregation. Presently the latter advanced menacingly down 
centre aisle the pulpit, and great excitement spread through the congrega- 
The this was make the patient feel nervous and 
she decided leave. Inasmuch she was sitting the front row the 
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she had ascend about ten steps reach the aisle leading 
exit. the third fourth step she fainted, regaining consciousness 
the accident ward nearby hospital. 

Subsequent December, 1929, the patient had further falling attacks, 
and but two attacks (these being the two church). 

Nervous January 1930, the patient had nervou 
been out very late the night before, she took 
minute nap the early evening, from which she awakened feeling really sick 
was coming out body. was shaking all over. felt nervous 
hour the generalized tremor subsided, but there remained 
tremor the right arm that persisted for six weeks. For time this was 
marked that she was unable feed herself with the right hand. The tremo 
the right arm was replaced tremor the right hand, which was stil 
present when saw the patient. 

Upon careful questioning was ascertained that there was history 
morbid sleepiness. 

Physical examination.—The patient was slender, being in. (160 em. 
tall, and weighing 108 lb. (49 kg.). The right lobe the was 
enlarged. The heart was not enlarged. There was loud murmur 
The pulse-rate varied from The blood-pressure was 146 systolic, and 

The right arm was slightly weaker than the left. There was mar 
tremor the right hand, present even when the hand was rest. 
relatives observed that was also present during sleep. There was 
almost imperceptible tremor the outstretched fingers the left hand. 
finger-nose test showed moderate ataxia, more the right. Alterations 
tone were not apparent passive motion. The results the examination 
were otherwise without significance. 

Laboratory examinations.—The blood-counts were normal. The 
mann reaction the blood and spinal fluid and the colloidal gold curve were 
negative (other spinal fluid examinations were not made). The basal metabolic 
rate two was minus per cent. and plus per cent. roent 


genogram showed normal sella turcica. 


summarize, the patient presented three groups symptoms 
(1) Rheumatic-arthritic-cardiac symptoms: joint pains for the past five 


fatigue, and precordial pains for the past two 


swelling the ankles for the past year; signs mitral 
(2) Evidence suggestive gonadal inadequacy; delayed puberty and 
deficient libido. (3) Nervous symptoms: cataplectic attack one and 
half years ago, followed similar attack six months later; during 
the ensuing six months, over score occurring 
independently emotional stimuli; during the past nine months 
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number attacks unconsciousness, one which occurred during 
exciting episode church; six months ago, 
characterized episode acute anxiety and generalized tremor, 
leaving its wake tremor the right arm lasting six weeks, which 
was turn succeeded tremor the right hand. present 
marked tremor the right hand (present also during sleep) almost 
imperceptible tremor the fingers the left hand; slight weakness 
the right arm; disturbances tonus. The patient was under 
bservation for several months, during which the tremor the right 
hand remained unchanged. The only treatment consisted the oral 
potassium iodide. lost sight her when she moved 
another city. 

Comment.—The interest this case lies the evidence pointing 
the possibility striatal lesion—a virtually unilateral tremor, 
present also during sleep. This possibility enhanced the presence 
rheumatic cardiac disease, since there increasing acceptance the 
view that the chorea often associated with rheumatic disease de- 
pendent lesion the striatum [7]. the same time the evidence 
striatal disease the present case far from conclusive, since (except 
during the two attacks cataplexy) changes tonus were absent. 

Evidence suggesting the possibility striatal lesion patient 
with cataplexy more than usual interest. Several authors have 
suggested recent years that the striatum might play role the 
production cataplexy. Thus, Redlich emphasizes the tone-regulating 
function the striatum, pointing out that destructive striatal lesions 
there interference with the tone-inhibiting centres, resulting 
hypertonia. suggests that opposite process occurs during lively 
emotions, leading extreme instances the hypotonia cataplexy. 
confesses that the matter still unsettled, but feels that the 
disturbance the equilibrium the subcortical 

Rothfeld has made noteworthy suggestion based the assumption 
the tone-inhibitory globus pallidus itself normally inhibited 
the neostriatum, and that both these structures are capable being 
nhibited the thalamus. contrasts the external manifestations 


sad and gay emotions: man following hearse bowed down with 
his face rigid, and there paucity associated arm movements 
walking—an akinetic-hypertonic picture; the other hand, lad 

llowing military band carries himself erect, swings his arms briskly, 


displays lively facial mimicry—a hyperkinetic-hypotonic picture. 
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The hypotonic phenomena associated with happy emotiors are eve! 
more conspicuous laughing children, who have not yet learned 
inhibit the free expression their moods. The akinetic-hypertoni 
the tone-inhibitory pallidum; the hyperkinetic-hypotonic (happy 
picture suggests, the other hand, temporary suspension 
pallidum-inhibitory function the neostriatum, result whicl 
the pallidum for the moment permitted function without restriction 
Rothfeld therefore proposes that laughter defined reaction 
when cheerful stimuli affect the subcortical ganglia such 
way that the thalamus releases inhibitory impulses which restrict 
regulative effect the the Under 
conditions this process may exaggerated the point where 
lessness, i.e., cataplexy, results. 

still know too little about the striatum dogmatic. 
theless, the relative frequency Gélineau’s syndrome patients with 
the Parkinsonism epidemic encephalitis lends probability 
assumption that the striatum some way involved the 
cataplexy. This probability enhanced, only slightly, the cas 
here reported. well remember that far there has been 
necropsy patient with cataplexy. 

While ordinarily Gélineau’s syndrome and epilepsy occur separately, 
there are occasional cases containing features both. Thus Grainger 
patient was epileptic who later 
attacks and, still later, sleep attacks. Conversely, Holmes’ patient, who 
had cataplexy but sleep attacks, later developed epilepsy. view 
this occasional association noteworthy that our patient had attacks 
unconsciousness, though without convulsions. The continuous 
her hand similar toa phenomenon described Kojevnikov 
the name epilepsia partialis continua: continuous muscular twitchings 
occurring any part the body, without impairment consciousness, 
the intervals between major epileptic attacks 

lesser point interest that our patient But 
other cases negroes with cataplexy have been reported, both them 
being cases syndrome (Thrash and Wahl). 
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ting between gloominess and exhilaration. had 


mood, alternati ig 
excitement, lasting three four months. good recovery. 


attack, lasting two weeks. During the second 


August 25, 1931, was admitted the Harrisburg 


veek this attack, 
State Hospital. Five days after admission the attack subsided, and thereafter 
showed further mental symptoms. 

Cataplery.—The patient was and trembled when under 


tension, e.g., When pre sented to the medical sta 


revealed that for two three years had been having attacks 


ntrol his right arm and hand. (He was right-handed everything 
lid Fr juently these att icks were precipitated by excitement Foi example 
midst of an exciting volley at tennis his 


equet dropped from his hand; less extreme instances was able hold 
the but wobbled such extent that was unable play 
in exciting game 


ball several oceasions, while playing 
cards, he suddenly lost control of his right hand in whieh e Was holding 
» cards, with the result that ari sort ol sprawled the cards. a An instrue 
Ve episode occurre { it the age of 15 or 16 The patient was empl ved iS an 
boy grocery store. One morning, returning from having delivered 
several orders, turned his money over his She 
lled his attention the fact that was ninety-six cents. old 


well and did not question IS 


the customers The 


*that he had erred in ¢ ving change to one 


ler placed the basket his right arm and started leave 
was about open the door, right arm shook and brought the basket 
iown ymvV wrist.’ The attack was sufficiently brief to permit him to recovel 


taln-pen occasionally slipped 


vas writing the four 


rom his hand Sometimes, without dropping the pen, he found himself 
unable guide properly During his convalescence the 
spital he noted « several occasions, while drinking cotfee at breakfast, that 
his right arm trembled. three this was severe that some 
cotlee was spilt, but the cuy) Was never droppe d 
An invariable characteristic of the attacks was that they lasted but lew 
conds and were not accompanied disturbance consciousness. regards 
the tone of the arm during the attack, the patient stressed the fact that his 
never drew nor did use any the other terms 


sed laymen Jacksonian fit. The phenomenon never occurred 


laughter. never involved any part the body other than the right 
and hand. 

The patient never suffered from morbid somnolence. 
The patient was well developed. The examination showed 


Bramination. 
moderate tremor the tongue and outstretched 


abnormalities, save 


403 
end his family, she knew him 
itient was painfully embarrassed. Ten minutes later she gave him 
basket with his right hand 
Less lreque ntly the symptom occurred in situations free of excitement 
hngers. 
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Attack unconsciousness.—On October 27, 1931, for the first time 
life, the patient fell unconscious. was sitting the day-room the ward 
playing checkers with fellow-patient. warning lost 
and was laid the floor, where lay quietly for twenty minutes befor 
coming himself. There were convulsions, nor were the bladder 
bowels evacuated. physician saw him the time. 

The patient was given parole November 1931. During the ensuing 
showed definite and spasms. had numerous attacks 


cataplexy. 


Comment.—The limitation the cataplexy the arm and hand 
noteworthy. 

Since patients with cataplexy react unfavourably strong emotional 
stimuli, the surrounding the onset the second manic 
attack are remarkable. patient and uncle went ten-day 
motor tour. the way home the uncle provided himself with large 
quantity strong liquor, which consumed freely. Since the patient 
does not drive, was forced entrust himself his intoxicated uncle, 
and throughout the remainder the trip was filled with dread. 
The manic attack began while was this state reaching 
home was already over-talkative and elated. 

view the occasional association, already alluded to, the 


phenomena epilepsy and those Gélineau’s syndrome, the attacks 


unconsciousness are noteworthy. For the same reason, the family history 
significant. ‘The father, civil engineer, robust man unusual 
intelligence, began have petit mal attacks. From 
took difficult course German technical school. During this 
period was under great strain, and the attacks were frequent. 
Graduation was accompanied sense profound relief. 
Thereafter the attacks occurred but infrequently. never had 
grand mal attack cataplectic attack. paternal great-aunt anda 
maternal uncle had major epilepsy. 


SUMMARY. 


Two cases cataplexy are presented. Neither patient had morbid 
somnolence. addition cataplexy, both patients had attacks 
unconsciousness. The first patient had constant unilateral tremor, 
present also during sleep, suggesting the possibility lesion the 


corpus striatum. 
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(From the Department Anatomy, Hospit 


JUST over twenty years ago, the Arris and Gale lectures which 
delivered the subject the evolution the cerebral hemispheres, 
expressed his opinion that the key the interpre- 
tation the structure the rich cortical component the cerebral 
hemispheres which found mammals—the neopallium—lies 
intensive study the thalamus. For well known that, with 
solitary exception olfactory impulses, all sensory impulses which 
destined reach the cerebral cortex have first filtered throug 
the mass grey matter which found the walls the third 
ventricle, the optic thalamus. From the thalamus 
impulses are projected the cortex thalamo-cortical fibres, and 
their mode distribution topographical cortical areas doubt 
determined large part the spatial relationship the thalamic 
nuclei from which these fibres arise. This fundamental fact has been 
emphasized several anatomists (von Monakow 
Elliot Smith and rests the observation that projection fibres 
usually take the most direct and shortest route from the thalamic centres 
the cortex. Not only does the thalamus this way determine 


spatial localization the cortex, but possible for sensory impulses 


their way through the thalamus undergo modification and selection 
the result being brought into relation with the activities intrinsic 
thalamic mechanisms. other words, the neopallium must depend 
entirely the thalamus for the precise nature the sensory material 
which receives indirectly from peripheral receptors. true that 
there evidence indicate that cortical mechanisms can modify 
thalamic activities inhibitory influences, but the fact remains that, 
far tho purely sensory functions the neopallium are concerned, the 
latter from the developmental and functional point view 
regarded dependency the thalamus and not vice 


The material this paper formed the basis two Arris and Gale lectures delivered 
the Royal College Surgeons February and 19, 1932. 
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consideration further emphasizes the necessity sound knowledge 


connections before possible gain fuller apprecia- 
tion the part played the highest functional levels the brain 
the working the mind. 

the thalamus much more than relay station for the passage 
sensory impulses their way the cerebral cortex. Into the 
thalamus there come fibres conveying sensory impulses every possible 
kind, somatic and visceral, impulses which convey intimation changes 
within the organism itself and changes the external environment. 
Here, long before the neopallium has appeared evolutionary history, 
provided for the interaction and blending these diverse 
ifferent impulses, and, relation this plain anatomical fact, may 
noted that there accumulating evidence based clinical and 


psychopathological observation that the thalamus the anatomical 


juivalent the very threshold consciousness. 

Thus clear that study thalamic structure and function 
highest importance connection with fundamental problems 
neurology and normal and abnormal psychology. 

curious that less should known the structure and 
the thalamus than perhaps any other part the brain. 
While great deal attention has been focused the cerebral hemi- 
above and the brain-stem below, the between 
brain, which forms such essential link between the two, has only 
are two main reasons for this neglect thalamic anatomy. One 
the confusion nomenclature and the lack definition which occur 
the literature the subject, and which have repeatedly led mis- 
and misinterpretations which has been impossible 
harmonize with one another, and the other the applying 
the usual experimental methods this part the brain. clear, 
however, that the experimental method can little avail without 
satisfactory definition the elements which are subjected 
and, indeed, much what little experimental work has hitherto been 
done the thalamus has been vitiated the neglect preliminary 
ind detailed anatomical study. One the main objects this paper 
clear the terminological atmosphere provide sound 
basis for future investigations the thalamic functions. 

The thalamus higher mammals becomes such complicated 
structure that well-nigh impossible unravel its complexities 
direct anatomical methods. essential, order define the funda- 
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mental elements its composition, study the more simple form 
found small and generalized mammalian types. Then, 
study closely graded series mammalian brains from 
comparative anatomical point view, arranged correspond 
may true phylogenetic series, possible direct com- 
parison trace the changes which occur the development 
more complex from the more simple type thalamus, and establish 
satisfactory homologies its component parts. Thus, for instance, th: 
nuclear elements the thalamus lower mammals may, this manner, 
indirectly compared with those the human brain, and the way 
prepared for satisfactory correlation clinical observations with 
results physiological experimentation. institute comparison 
between the thalamus man and the thalamus specialized 
mammalian type such the dog cat, without reference inter- 
mediate forms, may lead fallacious interpretations. 

This method comparative anatomy necessary preliminary 
any detailed study the thalamus. regards the experimental 
approach, although the method tracing degenerated fibres Marchi 
staining has been applied several investigators the study 
extrinsic and intrinsic thalamic connections, has hitherto led 
comparatively meagre and uncertain conclusions, partly due the lack 
precise anatomical study normal material, but partly due 
fact that the initial lesions have usually not been sufficiently 
scribed. Judiciously used, the Marchi method promises supply much 
information. The interpretation its results far has hitherto 
been applied the thalamus has been rendered often because 
the severity the lesion has introduced complicating factors. Much 
the current anatomical description thalamic connections based 
after severe lesions the brain, and for this reason 
should regarded very critically. essential content with 
the production very small and localized lesions, and make 
complete series serial sections the material order accurately 
delimit the extent the lesion and trace degenerating fibres 
continuity their termination. The greatest care must also used 
distinguish between fibres passage and those which are directly 
connected with thalamic nuclei. Large numbers such records are 


required and only prolonged and tedious research will possible 


complete survey the thalamus this way. 
are made the course this paper some 
work which the author has carried out the thalamic connections 
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the rat’s brain. detailed account this study will found else- 


where 
THE GENERAL TERMINOLOGY THE DIENCEPHALON. 


There much lack agreement regarding the terminology even 
the main parts the diencephalon. which will adopted here 
conveniently indicated referring the diencephalon the 
human brain appears during the third month development. 

Viewed from the ventricular aspect the lateral wall the third 
ventricle shows relatively large rounded swelling which represents the 
thalamus sensu stricto. Below the thalamic eminence well-defined 
groove called the hypothalamicus which extends forwards from 


the region the aqueduct Sylvius the optic recess. sulcus, 


has been suggested, represents the anterior prolongation the sulcus 


limitans the embryonic neural tube which separates the sensory 
lamina from the motor lamina. however, too doubtful form 
the basis any inferences regarding the functional level those parts 
the diencephalon which lie relation it. The more recent 
mbryological studies indicate, indeed, that the basal lamina does not 
xtend further forward than the mid-brain. The hypothalamic sulcus, 
however, serves mark the division the diencephalon into two main 
the significance which important recognize. Above 
the level the sulcus the pars dorsalis diencephali which consists 
the thalamus proper and, above this, the epithalamus. Below the sulcus 
the pars ntralis die neephali which consists the hypothalamus and 
the subthalamus. The epithalamus represented 
liverticulum from the roof the ventricle and elongated swelling 
vhich stretches back from the region the interventricular foramen 
base the diverticulum. swelling indicates the position 
leveloping groups nerve-cells and fibre systems which are intimately 
lated the olfactory parts the cerebrum and which, the basis 
anatomy, appear arise primarily connection with the 
neal organ epiphysis. The thalamus forms far the greater part 
the pars dorsalis diencephali except the most primitive vertebrates, 
regarded great sensory ganglion which receives all 
varieties somatic sensory impulses. higher forms represents 
ssential link the afferent side between the neopallium and lower 
the central nervous system. geniculate bodies (which 
terminals the auditory and visual tracts) are sometimes 


eparated descriptively from the thalamus proper and grouped together 
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the metathalamus. This term, however, seems superfluous, for 
geniculate bodies are both outgrowths from the main sensory nucleus 


the thalamus. 
The hypothalamus consists glandular outgrowth from the 


the third ventricle (the pars nervosa the pituitary gland) and 
series nuclear masses which develop topographical and functiona 


relation it. this region the optic chiasma situated and, 


certain other decussations, becomes included as a part of the hy po- 
thalamus. the hypothalamus, and not extending 


far the ventricular wall, isthe subthalamus, which may regarded 


broadly the pathway all the elements the lateral fore-brain 


bundle which pass from the cerebral hemispheres lower levels and 


link the cortex and basal ganglia with the brain-stem and spinal cord 
bounded medially the hypothalamus, above the thalamu 


proper and the termination the medial fillet, and its ventro-latera 
Amone 


such 


margin formed the cerebral peduncle pes 


the tracts which pervade are series nuclear masses 


the entopeduncular nucleus, the subthalamic nucleus Luys, the 


cell groups the zona incerta) which form links broken chain 


nuclear structures connecting the corpus striatum above with 


grey matter the tegmental region the mid-brain below 


red nucleus, substantia nigra, reticular nuclei The nuclei the sul 


thalamus form large part series relay stations for fibres 


descend from the striatum, and constitute essential elements 


so-called extra-pyramidal motor system. are also 


related the elements the hypothalamus medially fibre connec- 


there doubt that they receive the terminations 


certain afferent paths. 
This nomenclature the main parts the diencephalon not 


accord with that adopted American neurologists general (e.g 
Herrick and Huber and Crosby who call the subthalamus 


the ventral while the term dorsal reserved 


for the thalamus proper. 


EVOLUTION THE THALAMUS. 


The relations and general significance the main subdivisions 
the diencephalon may conveniently indicated referring 
evolutionary history. The evolutionary development the diencephalon 


throughout the vertebrate series manifested progressive elabora- 
tion its dorsal part, and this apparently contingent first upon 
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the termination increasing number direct and indirect sensory 
paths and, later, upon the reciprocal relation which develops 
between the thalamus and the superposed neopallium. Thus when the 
diencephalon followed through descending series vertebrates the 
thalamus proper shrinks, while the epithalamus and the hypothalamus 
become increasingly important elements the most 


primitive vertebrates, the cyclostomes the thalamus little 
more than aslender band nervous tissue running dorso-ventrally and 
inking the epithalamus above with the hypothalamus below. The 
fferent paths which reach from the brain-stem and spinal cord 
without being through the tectum are small that are led 
conception protean type vertebrate brain which somatic 
impulses reach the diencephalon entirely through tectal connections. 
Such type brain represented the accompanying diagram 
fig. epithalamus comprises the pineal organ and mass 
nerve-cells the site its attachment the roof the third ventricle, 
the habenular ganglion, habenula. The hypothalamus forms 
swelling the floor and lower part the lateral wall 
the ventricle and lies direct relation the pituitary gland. the 
and the hypothalamus receive rich contributions fibres from 

telencephalon, which entirely olfactory function. 
connections between the dorsal part the diencephalon and 
which seems imply fundamental functional 
The pars dorsalis diencephali (represented the cyclostome 


i 


brain practically entirely the epithalamus and higher forms 


which receives impulses somatic say, impulses 
are the result produced directly changes 
external environment, and through which motor reactions these 
stimuli are ultimately rendered primitive vertebrates there 
connections which visual and general sensory 
impulses, are enabled reach the habenula, and its cells 
terminate the fibres pineal nerve which also certainly convey 
xteroceptive impulses, probably visual nature. habenular 
thus provides neural mechanism through which the organism 
may become aware the conditions its external environment 
ind which can adjust its own behaviour best adapt itself 
these conditions. exteroceptive functions essentially 


with the dorsal part the diencephalon all vertebrates. 


4 


Fic. 1,.--Diagrams representing stages in the evolution of the thal 
Fish. Reptile. Mammal. AC. Anteri icu 
somatica. D. Nucleus dorso-lateralis anterior. D+ lL. Nucleus d o-medialis 1 
lateralis. Epiphysis. Fornix. Fasciculus retroflexus. Hippocampa 
formation Hb. Habenula. Hy. Hypothalamus. Medial lemniscus. 
Medial forebrain bundle. Od. Area olfactoria dorsalis. Area 


ul 


us. 


olfactoria lateralis, Om. Area olfactoria medialis. Op. Optic tract. 
colliculus. Pit. Pituitary. Pretectal nucleus. Pv. Periventricular system. 
Main sensory nucleus the thalamus. SM. dull 

Tectum. Thalamic radiations. Thalamo-striate fibres. 


nucleus. Vi. Ascending visceral 
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The hypothalamus, the other hand, visceral correlation centre. 

there terminate fibres which arise from visceral nuclei the 
brain-stem. This fact has been demonstrated direct anatomical 
the case lower vertebrates which the ascending visceral 
tracts are relatively conspicuous higher vertebrates and man, 
the intimate relation between the hypothalamus and visceral centres has 
een corroborated experimental and clinical evidence. ‘This evidence 

ndicates that the hypothalamus comprises neural apparatus through 
which are controlled and regulated vegetative functions the organism 
represented fundamental metabolic processes, endocrine activity, 

viscero-motor mechanisms, vaso-motor phenomena, From this 
may inferred that the hypothalamus mammals certainly con- 
nected directly indirectly with viscero-sensory nuclei lower levels 
the central nervous system lower vertebrates, and there some 
evidence confirm this proposition. The close relation 
between the hypothalamus and the pituitary gland has already been 
mentioned. the two work together the closest collaboration 
form unified neuroglandular mechanism proved anatomical and 
physiological observation. Some the nuclei the hypothalamus are 
directly related nerve-fibres both the anterior and posterior lobes 
the pituitary, and the intimate vascular connections between the 

hypothalamus and the gland have recently been emphasized the work 
Popa and Fielding who, working Elliot Smith’s laboratory, 

have described portal circulation the region the tuber cinereum. 
view the part which the pituitary known play controlling 
foetal and post-natal life, its dominating influence over the 
endocrine system generally, its power regulating fundamental rhythms 


sexual life and development, not unreasonable suppose that 


through its connections with the gland the hypothalamus provides 
region the brain which the basic vital activities the organism 
may echoed terms neurogenic These considerations 
lead the suggestion that the hypothalamus the recipient those 
vague and undefinable impressions which arise association with all 
visceral activities and metabolic processes, and which, their 
totality, represent sensory material which the organism enabled 
rganised entity, Without special reference the external environment. 
then, the hypothalmus may regarded part the 
diencephalon which, its nervous connections and through the direct 


liaison which establishes with the hormonic regulatory system via the 
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pituitary, mediates the integration visceral impulses and plays 
essential part the control the internal milieu the organisn 
Thus stands direct contrast the functional implications 
dorsal part the diencephalon. While the latter the recipient 
impulses the basis which the organism may develop awarenes 
its external milieu and adapt its overt behaviour accordingly, 


former the recipient impulses the basis which the organisn 


develop awareness its internal organic activities and throug! 


which sensory experiences are endowed with affective tone. 

vertebrates, the dorsal part the diencephalon and the hyp 
thalamus are linked together strand cells and fibres which forn 
what may called the periventricular system the 
this primitive connecting link apparent narrow band 
vertically the lateral wall the third ventricle and connecting 
habenula with the hypothalamus. this periventricular 
the somatic correlation centres the diencephalon are brought int 
functional relation with the visceral correlation 
basic mechanism whereby the organism enabled equate consis 
tently the impressions which derives from the outside world with 
organic functions its own being. 

cyclostomes the whole diencephalon receives rich fibre connections 
from the olfactory centres the cerebral hemispheres. the 
thalamus and the hypothalamus, are directly continuous 
the dorsal and medial olfactory areas without any 
demarcation. 

the brain fishes (fig. association with 
proportion somatic impulses entering the dorsal part 
diencephalon, the thalamus proper shows signs incipient differen- 
tiation immediately below the epithalamus (Herrick 
way arises part the diencephalon which not under the direct 
influence olfactory impressions. said some authorities that 
certain teleostean types least possible trace few olfactory 
fibres directly into the thalamus proper, but, this so, they 
insignificant and rapidly disappear the process further evolution- 
ary development. The thalamus receives its somatic impulses 
through the tectum, but there the beginning lemniscus system 
sensory tracts from lower levels, and collaterals the optic tract als 
terminate (as they also even cyclostomes according 
Tretjakoff The thalamus also beginning push its 
forwards into the sphere the telencephalon—to invade territory 
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which was primarily domain the olfactory system. Here leads 
differentiation which has been the area somatical 


ntinuous anteriorly with the lateral olfactory area the 


atica the precursor the somatic part 


rms. fishes there clear 
and the telencephalon far 
The whole fore-bri can, indes d, be 


inal columns cells which 


the selachian brain. 
the epithalamus, 


Several 

here attention may especially 

somatic part the 

nucleus rotundus. 

lot where 

connected with somatic 

the cerebral hemisphe re. The Vy receive 

ctal connections, and the nucleus rotundus, 

t,is believed receive lemniscal fibres. Together they represent 

main somatic sensory centre the diencephalon, equivalent the 
the ventral gro nuclei, the main part the nucleus anterior, 
tundus very distinctive element the sauropsidan thalamus. 
represents part the ventral group nuclei the mammalian 
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THE STRUCTURE AND 
the corpus striatum higher 
ntrinsic structure concerned 
the dorsal represented the dorsal olfactory area (precursor the 
ippocampal formation) prolonged back without interruption into the 
pithalamus, the ventral the medial olfactory area (precursor the 
eptal and parolfactory are the hypothalamus, while between the 
two another the lateral olfacton the area 
matica and the thalamus The fibre connections between the 
{ mus and tl area sol tica of the hem phere represent the fore- 
nners and thalamo-striate connection will 
noted liagram that the dorsel olfactory area becomes related 
efferent connections with the hypothalamus, and this marks the 
resenting the olfacto-habenular component the stria 
the reptilian brain (fig. C), pronounced elaboration the pars 
rsalis diencephali may observed (De Lange and Crosby 
thalamus proper has increased considerably size and shows 
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thalamus (possibly the nucleus medialis ventralis) almost certain. 
equally certain, however, that its size and marked differentiation 
sauropsidan specialization associated with the 

the striatum reptiles ‘he rich strio-thal 

tions form thick bundle fibres whic 

nucleus, delimiting very snarply 

thus unreasonable expect that 

thalamus will necessarily resemble 

relative development 

mention this point 

elements the 

the bas S ol relative S 

thalamic tract 


only defin 


the nucleus 


medially situated cells 
(vide infra, 435 
nted the diagram 
lateral nucleus probably represents 
mammalian thalamus. Why 
somatic sensory element 
especially related the hypothalamus not 


conjectured that the dorsal, lateral, ventral 


concerned with the reception optic, tectal and 


+ + 


rostral region given over 
periventricular system. 

the tecto-thalamic junction irface 
nucleus recognized which close relation the 
and from which etferent tracts descend the tegmentun 


ta 
td 


brain. ‘This nucleus apparently the equivalent the pretec 
mammals which receives fibres 
relaved from the tectum. 

the thalamus (fig. 


represented the ventral nucleus fillet 


terminal station for the medial, the spinal, 
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lements compri los inctional leve thalamus 


nainly concerned witl ception directly from 


mammalian 


he primate 


eir fullest development. 


through the thalamus 
individual cel which 
medi 
mstituent cells rene stained show the fibres, 
and perhaps further subdivided 
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rise 
All these 
are 
the brain-stem and spinal cord, and from the hypothalamus 
probable that the ventral nucleus represents element which the 
eptilia form the nucleus dorso-lateralis 
ind least part the nucleus rotundus The 
halamic tract has mammals becomea very well bundle 
eaches its greatest development higher mammalian types 
with fact the anterior nucleus which terminates 
ttains its complete detinition these for far its antero- 
ventral element The less specialized part the peri- 
ventricular system persist more diffuse tract fibres and inter- 
cells the hypothalamus with the mid-line 
the thalam ‘tal nucleus best developed primitive 
feature the mammalian the development 
upper level (topographically and functionally speaking) which 
not represented forms This the dorsal part 
the thalamus, above the ventral nucleus, from which more less 
parated transversely disposed intralaminar nuclei, and 
such nuclear masses the lateral nucleus and the dorso-inedial nucleus 
see 4). These upper levels receive significant afferent connec- 
tions from lower sensory centres except relays through the 
vels the thalamus They are related rather the 
ireas the cortex, whereas the nuclei lower thalamic levels are 
mnected with the sensory projection areas, and they exhibit 
increase relative size and elaboration hiche 
tvpes culminating the association areas 
attain 
GENERAL NUCLEAR CONFIGURATION THE MAMMALIAN THALAMUS 
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separate thalamic have been recorded numerou 
observers. These nuclei are often poorly circumscribed and grade 
into the other. may argued, indeed, that many them 


} 


deserve defined distinct nuclei, and that difference cyt 
architecture, for instance, does not necessarily indicate any fundament 
morphological functional appearance 
the cells and their arrangement altere the passage 
them fibre paths with which they directly connected, 
the mechanical pressure adjacent structur However, while 
admitting that some 
not necessarily 
tion, 
are found such. 

Broadly speaking, the 
groups: principal 
well detined and 
surrounding medullary and 
the reception circumscribed fibre 
for example the ventral nucleus and its subdivisions which 
the fillet system fibres, the anterior nucleus which 
vell-defined bundle and the geniculate 
receive the optic and the auditory tracts. These principal nuclei 
usually recognized without difficulty the brains different 
mammals. Among the principal nuclei and them are 
tracts which form medullary These are strewn with 
cells various types which are often closely packed and usually small 


and fusiform shape; they form the nuclei. 


less well defined than the principal nuclei, they are irregular 


and their fibre connections are usually 

difficult determine because large proportion the 
intralaminar nuclei are merely fibres passage which are coursing 
among 


latter. There doubt that some cases (e.g., the nucleus para 


the principal nuclei the thalamus and inter-connecting 


centralis) the cells the intralaminar nuclei really 
peripheral zones the adjacent principal nuclei, their 
having been modified the fibres which are interwoven with them 
the course this paper detailed attention will given the 


principal nuclei the thalamus only. 


al 
a 


THALAMUS 


given representing schematic sections throug 


the anterior, middle and posterior thalamus primitive 

mammal the main thalamic 
nuclei and their relative position lily apprehended. the 
the anterior group nuclei are 
antero-ventral and antero-medial nuclei 


nterior section elements 


the fibres of the bundle 


antero-dorsal 


vhich forms in commissure (commissura inter- 
ntero-dorsalis ure and close the mid-line 
represented the 


us. The mid-line nuclei 
reuniens. Ventro-laterally 


the 


cells scattered among the fibres 


nucl 
nucleus and 


the nucleus 

the thalamic radiations 
the next section, through the middle part the thalamus, the 
ntralaminar nuclei associated with the periventricular system fibres 


with the fibres the massa intermedia form cruci- 


three nuclei are the terminal station 
iclei are shown connected across the 
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form arrangement which divides the cross-section the thalamus int 


quadrants. Condensations cells the median line form series 
mid-line nuclei which two are shown this level, the nucleu 
centralis medius and the nucleus reuniens. strands 
cells which extend laterally from the nucleus centralis medius amon; 


the commissural fibres form the nucleus paracentralis and the nucleu 


centralis lateralis, and are with the 


between the antero-dorsal iclel. the paracentral and latera 


central nuclei the large ventral the 


the and which bounded ven the 


a 
\ - 
] 
1) ns t 1 man t t t 
fag i ii t i 
i } | 
lamina and, below this, incert the subtl miu Clos 
forwards With the antero-medial nucieu dorsal 
thre ¢ } Lian 1S cl 1< tl ‘ ti nt ] 
medial nucleu for primitive bran but 
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meadnilar ! a ed DV Ol ven cu l I tl 
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il T It are een the mead l 
habenulo-} i ract 18 si vna nail tne ntery} iunculal 
and embedded I in ibraia nar nu us, nu t 
WHICc differentiated cauda! extremt ol the 
paracentrai nucieus. il ventral nucleus extends -laterally I tn 


THALAMUS 
shown passing the 

successively with the ventral 
dorsal nucleus the lateral 
lateral nucleus (which 


bel 


part the lateral nucleus) and the 


Just caudal this level, the 
‘ulus the mid-brain 


tract the pretectal 


STRUCTURE AND 
medullary lamina. The 
the thalamus and coming into relat 
the lateral geniculate body, 
veniculate body, the pars posterior 
+ ] 
tibres the optic tract reach the ant 
nucieus whici lies at th tecto-thalamiec junction, and is situated 
behind the upper end the fasciculus retroflexus. 
re cauda level the medial geniculate body replaces tne lateral 
bod relative position and size the principal 
nucle the human brain are indicated fig. 
I 7 +} +} ] sal 
the principal thalamic nuclei may 
] 
‘ i i 
\ ] f 
Ventral nuclei, including the main ventral nucleus 
thal its ns, and the nucleus medialis ventralis. 
Anterior group nucl 
ted the tract, including the dorsal and ventral 
and the pretectal nucleu 
Med body. 
> j t/a 
Ai 
\ (2 
i 
Wit! mpu ind ‘entre in primitive 
tectul of the 1 -1)I nand ; rriea most entirely by the tecto- 
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thalamic connections, though even simplest brain (e.g., petromyzon 


and teleostean fishes) there exist more direct paths the thalamus 
from lower levels which not relay the mid-brain 


mammalian brains these tracts become much more predominant and 
represented the spino-thalamic tracts from the dorsal horn cells 


] 


spinal cord, the medial lemniscus from the terminal nuc 


posterior columns the spinal cord, the trigeminal 


sensory nucleus the fifth cranial nerve, the lateral lemniscus 


auditory nuclei the medulla and the optic tract fibres 

these sensory tracts terminate nuclear grou 

parts homogeneous collection cells 

dorsalis diencephali. termination the 

the lateral and caudal regions this common sensor) 

local differentiation the dorsal nucleus the lateral genicu 
and the main part the medial geniculate body 
the greater part the centre, which 
sensation, the ventral nucleus the thalamus and 
become progressively developed. mammalian 

type (e.g. the brain generalized insectivore) there 


dD 


differentiation the ventral nucleus; represented 
collection moderately large nerve-cells which 
roughly spherical shape occupying approximately the 
diencephalon. This the Cajal 
bounded front the reticular nucleus, the anterior 
tract, the latter curving round its 
nucleus parafascicularis. Dorsally, the ventral nucleus 
medullary and intralaminar nuclei, such the 
and the centralis lateralis, from the dorsomedial nucleus, the 
nucleus and the pulvinar, and below rests the subthalamus 
which separated the ventral medullary lamina. Medially 
related the nuclei the mid-line and laterally medullary 
lamina serves mark off from the lateral geniculate body and 
pulvinar (see figs. and 10). 

its simple form, the ventral 
define its cytoarchitecture well the 
surround it. The terminal fibres 
nucleus all sides, though mainly from ventro-lateral 
penetrating it, form plexus medullated fibres 


separate constituent cells into clusters and give 
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nucleus characteristic lobulated appearance. some cases 
nucleus from the ventral nucleus 


separation the antero-ventral 
Which 


re diftere ntiated, but 
between 


the lateral nucleus. 


which develop between the ventral 


1,44 1 
ve ditierentiatior 
hnasses Where the 


complete splitting the 


be distinguish d from each other with 


reference medullary 


their constituent cells. 


izes five subdivisions the 
is, and cercopithecus 


an) similar type differentiation 
functional these subdivisions not yet known and, 
pr ble I ul and homologies have bee n defined W th 
presumption that each element related 


re exact 
particular the medial fillet, and there definite 
patial fillet according their source 
there ion the same order the ventral 


influenced and modified the 


Na 


Thus higher mammals the 


thalamus, and especially 
attening its 


lateral direction. 


These approach mainly tron the ventral aspect 


art the ventral medullary lamina, and, 


they enter the nucleus and break into complicated 


its constituent cells. main etferent 


among 


THALAMUS 
the 
not 
the 
ptic tracts are small, the boundary between the dorsal nucleus the 
teral geniculate body and the ventral nucleus poorly defined, 
the minute brain the common shrew (Sorex) the ventral nucleus 

caudally without interruption into the medial geniculate body. 
higher mammals these structures are much 

ere there may defining the precis 
the dorsolateral portion the ventral nucleus 

iteral nuclei they undergo tend break 
the outlines two nuclear are contiguous 

vith each other 

larger the ventral 
nto several elements which 

Rioch ventral 
nucleus. 

levelopment adjacent nuclear 
relative size the dorsal nuclei the 
the centre median nucleus, leads compress 
medial part and the nucleus expands considerably 
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connections the other hand, are with the neopalliun 


way abundant thalamo-cortical radiations. The ventral 


thus comes form important relay station which somati 


lmpulses are proj cted on to the cerebral cortex and it must therefor: 
play significant association with the evolutionary development 


interest study the precise mode termination the 
and note whether they end also ‘elati 

other than the ventral nucleus. 


tainty these points and much 


criticism, partly because the confusion 


Wallenberg 
rabbits. found that 
ventromedial 

‘a, zona 


nucleus end its middle 


unde rst 


ait 
7 
4 
the destination of the hiiet 
nucleus (as well the substant 
While those from the 
> 
from the spinal nucleus the fifth nerve passes dorsal position 
~ ae into the internal! me lullary Lina of the thalamus to reach tne dors 
lateral angle the ventral nucleus and the ventrolateral angle 
medial nucleus Unfortunately, not quite clear what 
n the rabbit ONnIV senso! ts. the n pring trom tl 
most part the spinal cord and from the brain-stem, reach the 
thaial is: tne secondary spinal paths 1 ni end n ti nad- I 
1 
+ 1, + + ] + + ] + 
anlimals It might | eda ti ul I 
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with the 
caudally continuous with 


receives fibres 


part the termination 


hese elements 

ventrolateralis 
ventral 
pro- 
element, doubte hat the features 
us is to be 
latively than 


Here, then, 
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nucleus which she states 
the secondary medial olfactory centres 
lucieus ventrolateralis, the rostral portion which 
th, 
rresp 
In the « 
the mol 
icleus. 
1 
mit i 
ther mammalian brains average normal 
additional evidence that the trigeminal filiet terminally related 
» ventral n ‘ ind not to the dorso-medial nucleus 
Perhaps the most extensive work the ascending thalamic tracts 
that Probst collected serial sections forty experiments 
Was cut and was thus able study the 
eneration Probst found that the fibres from the 
cuneate nuclei end the nucleus ventralis (employing 
n M n uk nomenciature He wed a few ac the po terion 
n sure nt the caudal and n lial | urt of the thalamu f the 
posit le, but latter vation considered other observers 
lint te! mim ire In normal material stained by 
the anterior funiculus the spinal 
part ied the ventral nucleus 
! j t nuclei represent 
pitheque followed the degenerated fibres 
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t 


the medial fillet. the text stated that degeneration was noted 


throughout the medial fillet, though the figures indicat 
that predominated the lateral fibres. Most the degenerate 
fibres terminated part the ventral nucleus called the caud 
ventral nucleus, and none were traced into the lateral nucl 
into the ventral The author stresses 
sharp line demarcation between the ventral and lateral nuclei 
thalamus regard the distribution degeneration granules. 
degenerated fibres also penetrated the 

(another element the ventral nuclear group), and few were found 
the capsule and the substance the centre median 
suggestion that some the medial fillet fibres end the centre 
nucleus also made Dejerine, but matter which requires furthe 
investigation (vide plates which accompany Vogt 

paper are not convincing this point, and absence terminal degen- 
erated fibres the centre median nucleus (or its equivalent 
mammals) after lesion involving the medial fillet, seems 


evidence that the caudo-ventral part the centre median nucleus 


he medial fillet to the medio-dorsal 


traversed by fibres ol passage of t 
region the ventral and seems probable that the 


tion found Vogt represents these fibres. any fillet fibres reall 


terminate the centre median nucleus, they must extremely few and 
minimal significance. Certainly there evidence, far 
know, trigeminal fibres terminating here, spite the statements 
this effect many modern textbooks. Vogt himself believes that 
trigeminal fibres reach the intermediate part the ventral nucleus. 
Cajal has described the termination the main fillet the main 
part the ventral nucleus, his sensitif, but collaterals also end 
relation the pretectal nucleus. further states that trigeminal 
lemniscus fibres send collaterals the anterior and posterior semilunar 
nuclei and terminate the zona incerta the subthalamus. not 
quite clear what are the homologies Cajal’s semilunar nuclei; 
seems probable, however, that they represent merely the 
and posterodorsal marginal zones the main ventral nucleus (and 


the latter probably also the intralaminar group paracentral and latera 


central nuclei) where the rich permeation ascending fibres leads 
local differentiation. so, the trigeminal fibres end the 
parts the ventral nucleus. Cajal does not indicate that any thes 


fibres end connection with the dorso-medial nucleus (his 


dorsal nucleus) 
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Huber and Crosby believe that the medial lemniscus, from 
the lateral the medial border, are situated successively lateral spino- 
thalamic, gustatory and proprioceptive fibres, and that, their termin- 

the thalamus, these groups fibres are distributed the same 


ditferent parts the ventral nucleus latero-medial direction. 


This suggestion, however, still requires tested experimentally. 


describes the termination the medial 
tegmental region. main site 

her the lateral nucleus referred 

part the ventral nucleus. doubtful 
traced and the 
incerta. 

nucleus the thalamus 


numerous thalamo-cortical 


the lateral 

ventralis 

lial fibres, but also 

lateral nucleus. 

figures, seems that this lateral nucleus 
posterior ventral nucl 

may further noted that Allen 


medial fibres are dis- 

formatio reticularis. 

normal only, reports that 

fibres from the medial division the medial fillet enter the 

audal pole lateral group thalamic nuclei, but was unable 

follow heir termination is, indeed, certain 

‘vidence that any fibr the fillet system end those thalamic 
lements which—on the basis recent descriptive anatomical work 

yme under the designati lateral nucleus, and there abundant 

that they not so. own observations 

following lesions the medial and trigeminal fillets 


terminal degeneration the thalamus was limited the 


ventral nucleus (and the pre tectal nucleus). Some the degenerated 


ard the medial medullary lamina the region the 


lateral central nuclei the dorsal part the ventral 


the observations various authorities the 


127 
fillet after section the trac 
not possible infer from thi 
more than the 
few the fibres were 
posterior but 
fibres this region. 
Allen Ll) d Cl b 
egion of the ventral 
the termina 
escribes Sole iS el 
represents the 
classical 
nucleus 
critical 
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mode termination the fillet the thalamus shows 
unanimity regarding the ventral nucleus the main terminal nucl 
these sensory fibres. particularly noticed that 
these sweep round the dorsal and ventra! sur 

ventral nucleus before penetrating it, 

intralaminar nuclei way. 

ventralis and ‘leus ventralis represent parts the 

pars arcuata 

according 


statement 


found 

medialis 
equivalent 
other words 
lamina which 


separating the 


degenerated fibres are components 

the ventral nucleus reach its dorsal 

the term medial nucleus 

criptive anatomy what here 

the assumption has thus arisen that the latter 

has ever been adduced indicate that—whatever 


other nuclei sometimes included the medial group 
nucleus receives such terminals. fillet fibres actu 

connection with the cells the intralaminar nuclei (n. med 

von Monakow) this need not qualify the statement 

nucieus the fillet nucleus (noyau tif), since these 

nuclei largely consist the peripherally cells the 
nucleus which are modified appearance their close 

the interwoven fibres the medullary lamina 


Re lation of li WS system to the 


diencephalon. the main termination 


let 
, > 
cu 
nently niade ort th lamnisen vet ) 
requent! that part ol ne iemniscus svsten 
that result the looseness nuclear terminology the results 
authors. Probst 1 nis detalied investigation only claims tft nay 
fibres after section the fillet media 
paracentralis and centra lateralis 
fi 
represent mere! Intraiamimnar nucle n the meauil 
part the capsule the main ventral 
from the nuclei the dorsal part the 
‘ } > t ) t } 
the lateral and dorso-medial nuclei. seems probable that 
tre sweeping roun 
1 
se ed n nul in aes 
site of termunat | 
the case with 
Gllot 
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its fibres end the subthalamus and hypothalamus. Thus Wallenburg 
traced fibres from the nucleus gracilis the substantia nigra, zona 
incerta and body. The termination the substantia nigra 
accepted several authorities Elliot Smith Winkler [63 


connections with the zona incerta and body are less 
uggested that fillet fibres reach the latter way 


} 


derived from the 


impulses. pre 


remains yet settled, Herrick 


paths describe 


dealing 

fibre connection between the 
ich the visual apparatns well 
‘elides, Pte and conspicuous and 
the ventral nucleus and 
studied with the degeneration 
ich forwards the medial 


whole extent the ventral nucleus. has studied the 
‘tions the ventral nucleus normal carnivore 
The pars anterior mainly connected 

ements the ventral nucleus and has very few con- 

‘al, medial and anterior nuclear groups. The pars 

connected with the submedius (n. medio-ventralis), dorso- 

s,n. lateralis and the periventricular system fibres. The 


connected with the submedius, lateralis, medial geni- 


but 
certain. 
the ped 
59], 
thought some that these fibres are 
emniscus and probably carry gustatory 
demonstrated the existence anatomical connections between 
nuclei and the hypothalamus the primitive brains teleostean fishes, 
not unlikely that this ancient pathway still exists 
forms. Such nnection would fall into line with the clinical 
bservation that disturbances gustatory sensations are associated with 
sions the uncus the temporal lobe, for the mamillary body 
elated directly the uncus way the fornix 
iggests that fillet fibres the peduncle represent the 


430 ORIGINAL ARTICLES AND CLINICAL CASES 


culate body, anterior and posterior colliculi, and the pars externa with 

hypothalamus and subthalamus, including the zona incerta. addit 

there free communication across the commissura mollis with 

ventral nucleus the opposite side. own 

indicate that the main connections the ventral 

are: (1) With other nuclei its own functional level, the med 

and lateral geniculate bodies; (2) with the main part the 

nucleus, which this respect bears the same the 

ventral nucleus that the pulvinar posterior the lateral 

does to the lateral ceniculate body 

system fibres which especially brought into 

with the hypothalamus and subthalamus. The 

dorso-medial nucleus relatively ‘ant 
Connections lev ystem has already 

discussed. are numerous 

nucleus, with its caudal 


directions. 


thalamus and are much more evident the bra 


lowly vertebrates, indeed, 
destined reach the mam 
through the tectum tecto-thalamic 

significant proportion the fibres 
emerve from the dentate nucleus 
the ventral nucleus, having passed 
nucleus relation has been studied 
Allen, who found that this rodent the 
lateral nucleus ventralis thalami (nucleus ventralis 
for most the thalamic fibres the brachium 
only other element the dorsal part the diencephalon 
could trace any these fibres was medial which, 
from his figures, probably the equivalent the nucleus 
cularis. the human brain, Probst describes fibres the 
brachium ending the more medial the ventral nuclear group 
the thalamus. 

degeneration the posterior longitudinal bundle after lesion involving 
the nucleus, and traced collaterals from these fibres 
nuclei the fifth, sixth, eighth and tenth cranial nerves 
observations, however, have not been contirmed, and there 


evidence against their acceptance. 


i 
a 
hese run largely the lateral medullary lamina 
primiti ror? 
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Cortical connections the ventral rich connections 
between the ventral nucleus and the internal capsule way the 
thalamic radiations are very conspicuous Weigert preparations 
this region. There reason believe that the great proportion 
these fibres extends the cortex, but generally believed that 
least some them terminate the caudate nucleus and putamen, 
forming part the thalamo-striate system. precise relation 
different parts the ventral nucleus various cortical areas 
juestion considerable importance, but spite the work which has 
been done numbers investigators this problem there still 
remains much uncertainty about it. This mainly due the great 
technical difficulties approaching the problem experimentally. Many 
ago von Monakow studied the thalamo-cortical connections 
the method van Gudden, i.e., removing portions the cortex 
young animals and searching for the atrophic changes which occurred 
the thalamus after considerable interval time. generally 
conceded, however, that this method unable provide accurate results 
question this kind. has been recognized from the time 
von Monakow and Cajal that the different parts the thalamus are 
projected areas the cortex which occupy relatively similar 
positions. Thus, fibres from the anterior part pass towards the frontal 
lobe, those from the posterior part towards the occipital lobe, and on. 
Smith has shown how this conception can held explain 
considerable extent the known distribution cortical areas. 

the result scattered observations clinical cases, gener- 
ally held that the ventral nucleus man mainly related corticipetal 
fibres with the pre- and post-central gyri and with neighbouring parts 
the frontal and parietal lobes, but more especially with the som- 
projectionareas. ‘The cortical radiations the ventral nucleus 
lower mammals, however, are probably more diffusely distributed 
the neopallium correlation with the less definite differentiation 
the cortical fields and with their relative functional equipotentiality. 
There are scattered experimental observations dealing with this point 
ind also extensive report Minkowski cortical connections 
the monkey which gives good deal apposite information. Probst 

cords that the cat lesion the caudo-ventral nucleus leads 
legeneration which distributed mainly the coronary gyrus. Sachs 
the monkey, notes that thalamo-cortical fibres 
‘ventral region the lateral (presumably equivalent the 


ventral nucleus most authors) are distributed only the motor area 
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and the post-central gyrus. Minkowski states that the monk 
fibres run from the anterior part ventralis (n. ventralis laterali 
von Monakow) and the adjacent part the ventralis anterior 
the middle part the ascending frontal gyrus (the arm area), and frou 
the anterior part ventralis (n. ventralis medialis) the opercula 


region the ascending frontal convolution. Fibres pass from 


middle part (in the anterior-posterior sense) ventralis 


middle segment the area (arm area) and from the lateral part 


posterior segment ventralis the post-Rolandic opercular 


For the parietal area (comprising cortical fields and 


fibres pass from the posterior extremity ventralis and ventralis 


the supramarginal gyrus, and from ventralis the poster 


extremity the supramarginal gyrus. Lastly, corticipetal fibres 


described connecting the anterior extremity the ventral 


anterior (probably) the postero-inferior part the frontal region. 


regard cortico-thalamic connections the ventral nucleus, 


the available evidence more complete. [51], dogs, 


corticifugal fibres from the area precentralis the ventral 


especially ventralis found that lesions the fronta 


the rabbit, followed degenerated fibres into the caudal part 


ventral nucleus after cortical injuries, which one 


and 29, another the frontal lobes, and third fields and 


all these cases the degeneration the ventral nucleus was slight 


monkeys, however, Biemond traced corticothalamic int 


ventral nucleus, and herein complete agreement with 


his observations the degeneration following cortical lesions the 


cat, does not specify the precise regions the thalamus which 


found degenerating corticothalamic fibres. However, 
indicate that two his cases, with injuries the cortex 


parietal area (suprasylvian convolution), and the insular areas, 


degenerated fibres penetrated into the ventral nucleus. 


own observations the degeneration resulting from 


scribed lesions different parts the cortex the rat’s brain indicat 


that this animal almost every part the neopallium connected 


corticifugal fibres with the ventral nucleus except the anterior pole 


frontal lobe, the cingular areas, the striate area and probably the 
margin the temporal lobe. The latter two cortical areas are related 


other thalamic nuclei equivalent functional level, 
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lateral and medial geniculate bodies. Moreover, found that these 


cortico-thalamic fibres terminate regions the ventral nucleus 


which correspond their relative positions the topography the 


cortical area involved. 
consideration these results, would appear that the 


connections the ventral nucleus are much 


abundant the brains primitive mammals, and that the advanced 


types (e.g., primates) they are absent altogether. point that 
requires careful consideration connection with the theories sensa- 


tion which postulate reciprocal fibre connection between the cortex 


and the ventral nucleus the underlying anatomical basis the cortical 


inhibition thalamic activities 
The evolutionary differentiation the ventral nucleus. has 


been pointed out that the ventral nucleus the mammalian 


thalamus represented lowly vertebrates (fishes and amphibia) 


undifferentiated and mass cells the pars dorsalis diencephali 
called the pars dorsalis thalami. This showed (in 


which Herrick 


amphibia) the great receptive centre the diencephalon for 


The part this mass receives the 


somatic afferent impulses. 
spinal and lateral lemnisci, the middle and largest part receives tecto- 


thalamic fibres and possibly hypothalamic fibres representing the bundle 


Vieq while the dorsal part the terminal for optic 
the dorsal and caudal regions this mass represent the 


tnlagen of the geniculate bodies, while from the intermediate parts 1S 


lifferentiated the main nucleus the thalamus well other 


elements, such portion least the anterior nucleus. 


reptiles and birds the thalamus shows more nuclear differentiation 


One the most conspicuous nuclei these vertebrates the nucleus 


rotundus, 
capsule fibres and which occupies approximately the central region 


spherical mass large cells which usually well defined 


the dorsal part the diencephalon different species the nucleus 


rotundus merges greater lesser extent with the nucleus dorso- 


nucleus which more diffuse but which contains 


lateralis anterior, 


the same type cells. Both these nuclei are related fibre connec- 


tions with the lateral areas the fore-brain and thus belong what 


has been called the regards the nucleus 
rotundus believe (with Ingvar Crosby and others) that 
the homologue this characteristically sauropsidan nucleus 
found the ventral group nuclei the mammalian thalamus. 


seems also probable that least part the dorsolateralis anterior 
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(i.e., excluding that portion which related the 
tract and therefore regarded representing one the element 
the anterior represented the ventral nucleus. 

The topographical position the nuclear rotundus relation the 
tract, the main part the habenulo-peduncular tract 
the subthalamus, and other elements, suggestive its homology 
the ventral group nuclei. The general similarity appearance 
these nuclei sagittal sections quite striking the thalamus 
primitive mammal (e.g., Notoryctes, Sorex) compared with 
that reptile such Draco volans, figured Lange his 


monograph. 


1in bundle MFB 


s rotundus, Py 
tract Nuel 


The relation the commencement the fibres the habenulo- 
penduncular tract the caudal extremity the nucleus rotundus 
(passing laterally it) has been used argument against this 
suggested homology, but not possible rely such point, for 
the dorso-medial nucleus mammals not present the reptilian 
thalamus and the origin the habenulo-pedunclear tract thus 
bronght into immediate relation with the homologue the 
nucleus, bearing much the same relation latter that does 
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dorso-medial nucleus mammals. The fibre connections the nucleus 
rotundus favour its homologies with least part the pars dorsalis 
thalami amphibia the one hand, and with least part the 
mammalian ventral nuclear group the other. Connecting with 
the lateral somatic areas the fore-brain sauropsida (i.e., with the 
neostriatal regions) are abundant thalamo-striatal and strio-thalamic 
connections which are clearly the precursors the internal capsule 
brains. The question cortical connections the reptilian 
und avian thalamus has yet clearly decided, but these are absent 
this does not necessarily invalidate the interpretation that the nucleus 
rotundus strictly equivalent part the ventral group 
presumed, indeed, that the development neopallial cortex 
must have been preceded the differentiation ventral nucleus from 
which thalamo-cortical fibres were subsequently projected. 

regards ascending tracts Lange traced quinto-thalamic 
reptiles the nucleus rotundus, and Huber and Crosby 
regard probable (though they were unable demonstrate with 
certainty) that fibres the spinal lemniscus and 
lemniscus terminate the nucleus. The most conclusive evidence 
that Wallenberg who method birds followed 
iscending fibres from the nuclei the posterior funiculi into the 
nucleus rotundus. tractus bulbo-thalamicus 
homologue the medial fillet. also found, associated with this 
bundle, fibres which terminated the hypothalamus.' 


The relation the nucleus rotundus the lemniscus systems seems 


settle beyond doubt its homologies with some part the ventral 
nuclei the mammalian thalamus. The suggestion that part 
the nucleus dorso-lateralis anterior the sauropsidan diencephalon 
also regarded the precursor part the ventral nucleus 
pen dispute the ground that direct lemniscus fibres have been 
traced to it. Howeve r, 16 1S evidently very closely related to the nucleus 
rotundus both topographically and structurally; is, like the latter, 
connected with the tectum tecto-thalamic fibres and with the somatic 
the fore-brain the lateral fore-brain bundle, and its lateral 


some reptilian forms undergoes differentiation terminal 


station for optic fibres precisely the same way that the dorsal nucleus 


interest that Wallenberg also gnized nto-frontal tract fibre birds 
vhich veys general nsor mpulses right the neostriatum without 
terruption the tract appears avian specializat 
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the lateral geniculate body appears primitive mammals 
portion the lateral part the ventral nucleus 
remembered that the evolution the sensory paths 
central nervous paths clearly 
establishment direct lemniscal connections, these points are 
consistent with the interpretation advanced here. 

The intrinsic differentiation the ventral nucleus the mammalian 
series has already been referred above. Until 


certainly the precise afferent and efferent connections its various sub- 


divisions useless attempt further discussion the 
this differentiation. Presumably related regional localization 
comparable with that which known exist the sensori-motor areas 
the cortex with which connected. also possibl 
that the differentiation may have functional significance relation 
the different elements sensation which pour into the thalamus, for 
known from the clinical observations Head and Holmes that 
their approach the thalamus sensory tracts become progressively 
segregated accordance with the nature the sensory impulses which 
they carry. 

The differentiation the ventral nucleus into component nuclear 
groups does not imply lack functional unity the nucleus 
whole. The subdivisions are intimately linked 
connections and doubt are mutually interdependent considerable 
degree. this question, observation Minkowski particu- 
larly apposite. noted that cases partial degeneration the 
external thalamic nucleus Burdach (which includes the ventral 
nucleus), following ablation the ascending frontal ascending parietal 
convolutions, some parts the nucleus, although not degenerated, pre 
sented atrophy (general diminution volume, slight reduction 
cell-volume, and reduction intercellular substance). believes that 
functional inactivity which brought about the whole the external 
nucleus the result the degeneration one its component parts, 
and that the whole nucleus therefore represents anatomical and 
functional unity. 

Von Monakow and his workers have maintained that the ventral 
nucleus the thalamus connected only with the arm areas the 
cortex, the lateral nucleus being associated with the leg areas. This 


seems, however, most unlikely the case (vide infra, 456). 
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NUCLEUS MEDIALIS VENTRALIS. 


the thalamus lower mammals distinct nuclear element lies 
close the mid-line, ventral the paracentral nucleus, medial the 


ventral thalamic nucleus, and extending from the antero-medial nucleus 
anteriorly the level the fasciculus retroflexus behind. This 
the nucleus medialis ventralis. actually continuity rostrally 
with the antero-medial nucleus, that some forms least (e.g., 
not possible distinguish between them the basis 


Tarsius 
Whereas lower mammals the nucleus rounded 


cyto-architecture. 
and well circumscribed except anteriorly, the higher primates 
becomes more diffuse and probably included under the heading the 
nucleus submedius some forms, while others not recognizable 
that the nucleus medialis ventralis becomes progressively smaller and 
less distinct the more advanced types. study normal Weigert 
preparations shows that the nucleus connected short fibres with 
the adjacent part the ventral thalamic nucleus, with the medial 
lamina, and with the periventricular system (Rioch 
own experiments rats, have not been able trace any 
fibres the nucleus either the result cortical, thalamic 
tectal lesions, nor have found any evidence Marchi degeneration 


the nucleus after lesions involving the lemniscal system. two cases 


which lesions were localized the nucleus medialis ventralis one 
side, degenerated fibres were traced abundance from the site the 
lesion through the fasciculi the internal capsule the lenticular 


nucleus, but not extending further the cortex. would seem, 


therefore, that the nucleus predominantly connected with the striatum. 
this connection may noted that there any one thalamic 


element the mammalian brain which can homologized with the 


nucleus rotundus the sauropsidan brain, the nucleus medialis 
ventralis. satisfies topographical criteria its relation other 
diencephalic elements (bearing mind that the dorso-medial and lateral 
nuclei the mammalian thalamus are not represented definite 
elements lower vertebrates), and its striatal connections compare with 
the similar connections the nucleus rotundus. Moreover, rela- 
tively better developed primitive mammalian types, and some 
e.g., Pteropus, fig. 10, even enclosed well-defined capsule 


medullary fibres manner which recalls the appearance cross- 
section the nucleus rotundus. This homology suggested tentatively 


the diagram shown fig. 
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THE ANTERIOR GROUP 

This group represented typically three elements the antero- 
dorsal part the thalamus, all which are characterized the fact 
that they are terminal nuclei the mammillo-thalamic tract 
These are termed the antero-dorsal, the antero-ventral, 
and antero-medial nuclei. vary their relative development 
different mammals. This variation has been dealt with previous 
communication where also reference was made their phylogeneti 
history The antero-medial nucleus regarded asa part the 
differentiated from the mid-line nuclei, and 
having connection with the cortex cerebri. proportionately 
primitive mammals and probably the equivalent the nucleus 
dorso-medialis anterior reptiles. higher primates 
its identification doubtful. almost certain that what has been 
called the nucleus antero-medialis some higher mammals (nucleus 
anterior certain authors) differentiated part the antero- 
ventral element, and that the antero-medial element has become merged 
with the periventricular group cells, probably forming part what 
has been termed some the nucleus submedius 

The antero-dorsal nucleus its well-developed form 
the large size its cells. cannot certainly identified 
primitive and (e.g., Erinaceus), and some forms 
may reach unusual size and definition (Macroscelides and rodents 
higher mammals shows increasing tendency disappear, and 
the higher primates only narrow band cells capping the 
antero-ventral nucleus and sometimes grouped for description among 
the nuclei most mammals the antero-dorsal nuclei 
the two sides are interconnected well-marked commissure, the 
commissura inter-antero-dorsalis. The fibres this commissure 
well myelinated lower mammals, but become unmyelinated 
the higher types (e.g., carnivora The antero-dorsal nucleus 
has representative the reptilian thalamus. 

The antero-ventral nucleus higher assumes 
detined spherical form, clearly circumscribed medullary capsule.’ 
termed the human descriptive anatomy and 
responsible for the elevation rounded tubercle the 
surface the thalamus, the anterior worthy note 
that many mammals analogous tubercle found the 
saine position, which formed however the rostral part the 


lateral nucleus. 
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There has been some doubt regarding the relation these elements 
generally conceded that the this tract certainly end the antero- 
ventral and antero-medial nuclei. Cajal described such connection 
ilso for the antero-dorsal nucleus, but this has been more recently ques- 
the antero-dorsal element relatively enormous, and Glorieux has 
traced the termination the tract Marchi 
leveneration into all the elements. This have also established 
experiments rats three cases which the tract was 
ectioned one degenerated fibres could followed without 


the thalamu 
edialis 


into the antero-medial, antero-ventral and antero-dorsal 
the same side. found also that some the fibres enter the inter- 
commissure and, crossing over the mid-line, enter the 
ntero-dorsal nucleus the opposite side. This corresponds with the 
seen Weigert sections normal material 
these experiments descending degeneration was always found after 

lesion involving the bundle which could traced 
eadily into the medial nucleus the ipsilateral mammillary body. 
ems probable, therefore, that contention that this bundle 
lso contains fibres correct, least the rat. 


regards internuclear connections, the three elements the anterior 


roup nuclei are intimately related each other short 


fibres. According Rioch, the antero-ventral nucleus receives fibres 
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further study. 
brains probably not related directly the thalamic radiations, 
Thalamic radiations, th: 


other hand, can 


the dog’s 


eeded produ 
the cat with 
degenerated fibres extending into 


the ventral nucleus and 
nucleus closely connected with the nuclei the midline and thus 


The extra-thalamic connections the anterior nuclei still 
The antero-medial nucleus primitive 


elements normal Weigert preparations 


destination. 


cingular areas. the other 


the cortex (either its anterior 


tion found the other elements the group 


along the whole extent the corpus callosum. 


far the area cingularis extends 
The relation the antero-dorsal 


this was written, 


the use of the ¢ 
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centralis. 


traced antero-ventral 


thalamus. 


from the dorso-medial nucleus, the lateral nucleus, the rostral end 
antero-media 


evidence experimental and comparative anatomical nature 


CASES 


The 


and 


brought into relation with the periventricular system, which, indeed 


antero-dorsa 


The question arises whether these fibres are cortical 


suggest that least part the anterior nuclear group direct 
communication with the cerebral cortex, and most probably with 


has stated 


its posterior part) 
the appearance fine Marchi granules the fasciculi 
radiations which permeate the antero-ventral nucleus, but degenera 


involving the antero-ventral nucleus leads Marchi 
the radial fibres which penetrate into the area cingularis the 
Lesions the 
pole were not followed changes the anterior nuclei. 
data seems justifiable infer that the antero-ventral nucleus 
rat related projection fibres the cingular 
improbable that has any direct relation the frontal lobe, except 


the medial 


the cat (his nucleus dorsalis magnus) pass beyond the caudate nucleus 
This was also described Glorieux the result his 
have recently observed March 


preparations the rat’s brain that lesions involving the area cingularis 


followed | 


and seems 


surface this 
nucleus the cortex 


rn 


cally that none the fibres issuing from the antero-ventral nucleus 
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brains suggests that such connection does exist. The peculiar features 
the thalamus and cortex Macroscelides furthermore suggest that this 
element may special relation with the very granular type cortex 
found the retrosplenial area. the moment, however, this 
natter speculation The functional significance the anterior 
nucleus obscure. has been pointed out above (vide supra 416) 
that the mammillo-thalamic tract evidently specialized portion 
the periventricular fibre system. Since this fibre system appears 
with the linking visceral neural mechanism the 
hypothalamus with the somatic sensory centres the thalamus, may 
conjectured that similar function subserved the 


halamic tract. The anterior nucleus certainly receptive centre for 


mpulses relayed from the hypothalamus through the mammillary body, 


contains the main terminal nucleus the fornix 
assumed that the functions the anterior nucleus 

with those the hippocampal formation. 

bring much nearer the solution the problem, 

ional significance the hippocampus itself matter 
may note that even the hippocampus was developed 
olfactory cortical mechanism some sort, has evidently 


other during its phylogenetic history, for 


the brain anosmatic mammals. the anterior 
thalamic element some significance 

its size and differentiation, well 


THE RELATION THE Optic TRACT THE DIENCEPHALON 


well known that the fibres the optic tract terminate mainly 

the lateral geniculate body and the anterior colliculus the mid- 

brain. There are, however, other terminal nuclei which, although 

elatively small, appear consistently present those mammalian 

rms which they have been sought. The course the optic tract 
the mammalian brain schematically shown fig. 

Before the optic tract reaches the lateral geniculate body its course 


backwards, gives off two small accessory tracts. The 


They have been identified 


Marchi preparations and are described some authorities (e.g., 


i 


> 

Wa 

since 

closely 

nowever, di 

for the func 

peculation 

primarily 

mparatively well-developed structure the microsmatic human brain 

even 

nucleus must 

the human br: 

the size 

the terminal station 

nterior accessory tract consists fibres which leave the main tract 

passes obliquely across the crus cerebri. 
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Loepp piercing the peduncular fibres eventually reach the 
subthalamic nucleus Luys. have identified this tract the rat’ 
brain after enucleation one eye, but was not able follow 
degenerated fibres further than the superficial aspect the cru 
Cajal described this position rodents thin stratum cel 
which stated receive optic fibres. posterior accessory opt 
tract leaves the main tract the latter lies int relation 
the medial body. forms fine strand which runs 


caudo-ventro-medial direction across crus, and often 


Frc. 


Gi Late 
R. Red nucl 


the tractus peduncularis transversus (see fig. 


the nucleus opticus tegmenti and the medial end the substa 


and some extend more dorsally into the tegmental region 
point view, reference should made paper 
tracts and centres the brain 

Beyond the lateral geniculate body the optic tract passes into 
stratum opticum the anterior colliculus, many its fibres penetrating 
the pulvinar reach this destination, but the available evidence 
against the commonly accepted statement that any retinal fibres end 
the sections show that fibres the 
root the optic tract terminate certain nuclear elements 
region the tecto-thalamic junction; these are the large-celled 


the optic tract and the pretectal evidenc 
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that the fibres which enter the former nucleus are retinal 

rigin, while those which end relation with the pretectal nucleus 
are probably derived from the lateral eeniculate body (vide infra 
446). 


RAL GENICULATE Bopy. 


The morphology the lateral geniculate body has been dealt with 
detail separate publication main conclusions 

mammal the lateral geniculate body may divided into ventral and 
nucleus. ventral nucleus the more primitive element 
ind receives collaterals from the crossed fibres the optic tract. 
lateral segment the subthalamus and connected 

the zona incerta. ‘The dorsal nucleus differentiated latera 
ventral nucleus the thalamus, and some insectivore 

are not sharply separated from each other. The dorsal 

connected fibre tracts with the ventral nucleus the 

thalamus, the pulvinar, the tectum and the area striata the cerebral 
rtex the primates, the ventral nucleus shrinks 

consists small collection scattered cells lying among the entering 
bres the optic tract, the corpus pregeniculatum. The dorsal nucleus, 
the other hand, becomes relatively large and laminated. There 
evidence suggest that the primary intrinsic differentiation 
the nucleus three cell become defined. This trilaminar type 
gives rise six-layered nucleus association with the 
Minkowski {41 originally suggested that the alternate the 
Anthropoidea are associated with the termination crossed and 
incrossed fibres the optic tract have adduced evidence support 
this contention two cases (monkey and human material) which 
inilateral optic atrophy had occurred some time before death. the 
lavers cells the lateral geniculate body these types are 

lb, 2a, 2b, and from the aspect, may 


stated, the result these observations, that crossed fibres 


the optic tract end la, and 3b, while uncrossed fibres 


LLED NUCLEUS 


the tract followed its course the anterior 


lliculus primitive mammal which the visual system well 
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developed (e.g., Macroscelides), will found, after 
over the pars posterior the lateral nucleus, come into relation 
superficially placed group cells which are distinguished 
large size. the large-celled nucleus the optic 
the anterior and lateral margins the anterior colliculus, and 
sections show many fibres penetrating into from the optic 
was originally described Cajal. not conclusively pro 
these fibres are retinal origin, the Marchi method 
employed those animals which the nucleus conspicuou 
developed. have found few degenerated fibres the optic 
extending into the topographical equivalent the nucleus 
after excision the and similar observation 
the rabbit Loepp who designates the collection 
nucleus parageniculatus. seems probable, therefore, that 
tract fibres which terminate the large-celled nucleus the 
have their origin the retina. 

The nucleus primitively occupies superficial posi 


tectum and the pars posterior the lateral nucleu 


pretectal nucleus. small primates can readily 


with the progressive growth and caudal displacement the 
shows tendency sink from the surface and fla 
plate cells along the junctional plane the 
mid-brain. Along the line this 
the posterior cerebral artery penetrate into the brain 
mates the nucleus loses its distinctive features and apparently 
porated the nucleus limitans which taken the boundary 
between the thalamus and the mid-brain. ‘The 
the nucleus are obscure. Weigert sections fibres may seen 
from its medio-ventral aspect and passing into the deeper 
anterior colliculus. Cajal described the axis cylinders the cells 
themselves the white substance the tegmentum the mid-brain 
There some reason for the suggestion, based upon 
position and relation the optic tract, that the large-celled nucleus 
homologous with the nucleus lenticularis mesencephali the 
THE PRETECTAL 

the brains small mammals oval and often well circumscribed 
nucleus small and medium-sized cells situated immediately behind 
the upper end the habenulo-peduncular tract, extending caud 
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ventral direction the medial aspect the medial geniculate body. 
the pretectal nucleus, and, like many other thalamic nuclei, has been 
mentioned and described under variety names. Cajal described 
rodents the posterior, the bigeminal, the prebigeminal nucleus, 
und defined lying front the superior corpus quadrigeminum 
ind above the posterior semilunar nucleus (which the 
nucleus bounding the ventral nucleus postero-superiorly). Above, 
contact with the optic fibres destined for the superior corpus 
juadrigeminum, and below prolongs itself towards the medial fillet 
will thus observed that the nucleus lies close the dorsal surface 


the brain the tecto-thalamic junction, and may well disputed 


whether the structure relegated descriptive anatomy the 
mesencephalon the diencephalon evidence suggests that 


the nucleus cont: butes corticipetal fibres to the posterior thalamic 


radiations and thus justifies its inclusion among the thalamic nuclei [46 
the other hand Winkler states definitely that the pretectal nucleus 


indergoes degenerative changes after cortical ablation most 


becomes more sharply separated from the 


} 


vhich lie ventro-laterally the appearance nucleus 


lasses W 


mitans, the developmental formation which dealt with 
supra, 444 the description the primate thalamus, this 


nucleus limitans has usually been taken the boundary between mesen- 
‘ephalon and diencephalon, the pretectal nucleus has usually not 


regarded junctional nucleus linking the tectum with the 
thalamus, and its intermediate character functionally 
ndicated its rich fibre connections with both these structures well 


has described the opossum the pretectal nucleus. Gurdjian 
deals with the rat the posterior nucleus, and included 


some other authors (Rioch Papez the nucleus the 


posterior study the thalamus the tree-shrew 


6], called the posterior nucleus, following Gurdjian’s nomenclature. 
studies showed that corresponds clearly with 
rebigeminal nucleus (which term clearly synonymous with the more 
name pretectal nucleus), and that, moreover, the term 


had been used different authors for other 


posterior nucleus 
nuclear masses. description the thalamus 
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[7] and Microcebus therefore, have used the nan 
pretectal nucleus. 

The variations relative size the pretectal nucleus 
mammals noteworthy. the rat particularly well defined 
Macroscelides reaches relatively enormous size, and 
sections has even and clear-cut circular contour; the hedgehog 
not large, and its outline less finite, but very well 
ated cyto-architecturally. The signiticance such variations 
clear, for they not seem consistently related other 
the general structure the brain. 

pretectal nucleus has numerous 
with neighbouring nuclei and also traversed many fibres 
these and cortico-tectal fibres are the most conspicuou 

Cajal long ago described collaterals from the main part the medi 
fillet ending the nucleus, and this relation has been confirmed 
several observers since. seems that, some cases least, 
pretectal nucleus has been mistaken for the 
thalamus, though the latter lies anterior the 
tract, while the pretectal nucleus lies behind This error part 
explains the current legend that the medial the termin 
for lemniscus fibres and the subsequent inference that the 
the homologue the nucleus rotundus the reptil 
brain. not known what particular component fibres the med 
lemniscus reach the pretectal nucleus. 

has been mentioned above that the pretectal nucleus 
relation with the mesencephalic root the tic tract. Weigert 
sections made appropriate plane, fibres from the optic tract 


Cla 


seen penetrate the nucleus from its dorsal and 


aspect. seems very doubtful, however, whether these fibres 


actually retinal origin, for, after section the optic 

which the pretectal nucleus particularly well developed 

been able trace only few degenerated fibres from the optic tract 
far the lateral margin the pretectal nucle but not into 
substance These few fibres seem rather end relation 
collection cells which represents the large-celled nucleus the opt 
tract this animal. the optic connections the pretectal 
are not retinal origin, they are probably derived from the latera 
geniculate body from which, Weigert sections, many 
can seen emerge join the optic tract its way toward 


the pretectal nucleus. This geniculo-pretectal tract, indeed, 


a 
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figured, but not described Cajal his classical textbook. That the 
connections are means the most important afferent con- 
nections the pretectal nucleus indicated the fact that the 
variations the relative development this nucleus different 


show direct relation the relative development the 


sual apparatus. 

Loepp experimenting rabbits, found that some retinal 
tibres the optic tract terminated acollection cells lying between 
the medial geniculate body and the superior corpus quadrigeminum, 

ich had been called the nucleus parageniculatus. 
igures and descriptions seems fairly certain that these cells 

not represent the nucleus pretectalis, but the large-celled nucleus 
the optic tract, and this case findings coincide with 
bservations the rat 

carnivores, Rioch found that the pretectal nucleus 


lirectly with the tectum, the caudal pole the dorso-medial nucleus, 


; 


the posterior part lateral nucleus and the nucleus parafascicularis, 


from the brachium the superior corpus 
rigeminum and the medial lemniscus. There doubt, indeed, 
very closely interconnected with the superior corpus 
with the immediately 
and Weigert preparations also indicate that 
posterior commissure Hines 
with the tectum, habenula, dorsal part 
nucleus and the lateral geniculate body. 
tracts the pretectal nucleus, sagittal sections 
small brains show descending tract 
which can traced down the tegmental region the mid-brain 
dorsal the substantia nigra, and this tract have found 
especially conspicuous and well defined Erinaceus. 
indeed traced tract fibres actually the substantia nigra itself 
terms the tractus pretecto-nigralis. 
The cortical connections the nucleus matter some int 


can little doubt that receives cortico-pretectal fibres, 

have found the rat that, after local lesion the posterior part 

the parietal region, degenerated fibres can traced over the 
surface the ventral nucleus fasciculi the posterior 

thalamic radiations far pretectal nucleus believes 
has demonstrated experimentally corticipetal connections rats 


tine 
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after lesion involving the nucleus; the degenerated fibres follow 
same course the corticifugal fibres, but Papez was unable 
state definitely what area the cortex they terminated. 

Evolution the pretectal has been stated that 
preparations the pretectal nucleus seen filled with mass 
neuropil indicating diffuse interconnections with surrounding 
masses. This appearance distinctly primitive and suggests ancient 
history. amphibia, Herrick has described 
which calls the pars intercalaris diencephali occupying 
position the tectum, posterior fasciculu 
retroflexus, optic tract, almost precisely identical with that 


the nucleus pretectalis mammals, and states that etterent fibres 


pass from caudoventrally the tegmental region the 


area tegmentalis lateralis). Although direct optic tract connection 
have been described for the pars is, like the pretecta 
nucleus, crossed superficially the mesencephalic root this tract 
courses from the pars optica thalami lateral geniculate body 
mammals) the tectum, and there can little doubt that the 
must be, part least, homologous. reptiles, the pars intercalar 
has evidently undergone considerable differentiation, and least 
cell collections can recognized pretectal area, the 
geniculato-pretectalis, lentiformis and spiriformis. nucleus 
spiriformis regarded some authors merely differentiated part 
the pretectalis these cell masses reptiles, seems 
that the pretectalis, geniculo-pretectalis and spiriformis 
represent the true equivalent the mammalian pretectal nucleus. 
geniculo-pretectalis receives collaterals from the tract 
Sphenodon according Cairney while both and the pretectalis 
are connected with the lateral geniculate body 


Huber and Crosby They are intimately related 


substantia grisea the tectum and are traversed tecto-thalamic 


bundles. Moreover, from both these collections cells fasciculus 
pretectalis descendens described Cairney which 
certainly represents the pretecto-tegmental tract present 
Crosby thinks possible that strio-tectal fibres the lateral fore-brain 
bundle connect with the pretectal nucleus the alligator’s thalamus. 
this provisional interpretation homologies correct, appears 
that the pretectal region reptiles shows higher degree 
differentiation than mammals. this perhaps only 
anticipated when recognized that the evolutionary history the 
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brain largely matter the gradual shifting forwards centres 
functional control from lower higher levels. diencephalic sensory 
correlation centres the reptile are yet simple structure and 
relatively unelaborated and the differentiation the pretectal region 
may looked upon structural indication that the tectum 
beginning hand over its activities correlation centre the 
thalamus. The pretectal nuclei birds, from the description Huber 
ind Crosby seem still more differentiated, doubt corre 
lation with the high development the visual sense. Owing the 
ventral displacement the optic lobes and the consequent distortion 
idjacent topography, establish satisfactory homologies 
the pretectal elements the avian brain 
nucleus among mammalia shows considerable 
variability, and still uncertain what the significance 
is. aware, found among all members this 
including the primates. With the growth other elements 


form relative smaller proportion the bulk the thalamus 


Whole, but proportion the size the tectum does not seem 


much change. 
consideration its terminal relation the fibres the 
has suggested that the pretectal nucleus the opossum 
may represent the phylogenetic origin the pulvinar the primate 
thalamus. This, however, certainly not the case, for 
phylogenetic series have been able identify without difficulty 


the pretectal nucleus lower primates which pulvinar also present. 


there course evidence that medial fillet fibres end 


the pulvinar they certainly the pretectal nucleus. 


GENICULATE 


the brains most primitive mammals the medial geniculate body 
forms conspicuous tubercle the caudal end the lateral aspect 
the thalamus. well-known, receives contribution from the 
lateral fillet, and sends off the auditory radiations which are destined 
terminate the temporal region the cerebral cortex. most 
insectivore brains (e.g., Sorex) the body composed cells 
the same type those which form the ventral nucleus the 
thalamus, indeed the two are structurally continuous, that 
impossible define any boundary between them. primitive 
condition seems indicate that the medial geniculate body (as the 
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case with the dorsal nucleus the lateral geniculate body which 
represents equivalent functional level) portion the main 
sensory nucleus the thalamus which has become secondarily differ- 
entiated association with its auditory connections. 
the medial geniculate body undergoes intrinsic differentiation 
This already observed the progressive type 
central mass small cells which the fibres the lateral fillet 
appear mainly terminate, caudo-ventrally there 
smaller cells which related tracts the zona incerta 
subthalamus, while dorso-laterally there larger-celled element 
(as seen quite clearly the brain Tarsius) derived from caudal 
extension the nucleus suprageniculatus, part the lateral 
nuclei (vide infra, caudo-ventral element, analogy, 
apparently the functional equivalent the ventral nucleus the 
geniculate body, while the main central part the medial geniculate 
body the equivalent the dorsal nucleus the lateral 
body. The dorso-lateral element, suggested, bears the same 
relation the main nucleus the medial geniculate body that the 
pulvinar does the lateral geniculate body. contributes corticipeta 
fibres which join form part the auditory radiations. 

study the medial geniculate body the mammalia indicate 
that its main part differentiated part the ventral nucleus 
thalamus. This not accord with the generally accepted view th: 


the nucleus isthmi lower vertebrates 


medial geniculate body. The nucleus isthmi the reptilian 


brain certainly receives terminals the lateral fillet 
connected with fibres supra-optic commissure 
Crosby occupies, however, very caudal position (lying 

the region the posterior colliculus), represents 
mesencephalic element the brain associated with the 
lateral fillet such the nucleus the lateral fillet, perhaps the small- 
celled caudoventral element the medial geniculate body. 

mammals, according Rioch only proportion 
fibres commissure end the medial geniculate body, 
remainder continuing caudally, ventral the medial geniculate body, 
some lower centre. has described nucleus isthmi 
amphibia (the frog), but already the primitive Necturus, Herrick {25 
has traced fibres the lateral lemniscus system right the main 


sensory nucleus the thalamus (his pars dorsalis thalami) from which 
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the lower functional levels the thalamus generally have been derived. 


probable indeed that the reptilian homologue the main part 


the medial geniculate body also sought for the thalamus itself, 


either the caudal part the nucleus dorso-lateralis anterior the 


nucleus 


mammals the medial geniculate body connected short fibres 


the ventral nucleus the thalamus and with the nucleus supra- 


connected with the temporal cortex. Monakow (in the cat and 


eniculate body after lesions involving the temporal lobe the 


and Turner (quoted Yoshida) followed Marchi degeneration 


nto the superior temporal convolution monkeys after unilateral 


lesion involving the medial geniculate bod The medial geniculate 
requires more detailed structural analvsis seems certain that 


some descriptive accounts elements have been assigned which 


not rightly belong Thus paper, his dorsal nucleus 


medial geniculate bod which was left almost unattected 


the temporal cortex) undoubtedly the caudal extremity 
the lateral nucleus pulvinar, which this level 


relations with the medial veniculate body 


Phe me part of the lateral nucleus One of the distinctive features 


of the thalam of higher mammals when contrasted with lower forms 


‘lative expansion its lateral nucleus which also undergoes 


tion into secondary nuciear masses which are not 


certainty 


schematic diagram the thalamus simple and generalized 


type thalamus (fig. will seen that the transverse 


intralaminar nuclei formed the paracentralis and the centralis 


lateralis roughly divide the thalamus into upper and lower moieties. 


While the latter occupied largely the fillet nucleus, the dorsal 


half the thalamus contains among other elements the lateral nucleus. 


The main part the lateral nucleus forms the gray matter the 


dorsal surface the thalamus, bounded mediaily the dorso-medial 


nucleus and the medial medullary lamina, laterally the reticular 


nucleus and ventrally the ventral nucleus, and extending rostrally 


‘omes into close 
proper 

ilways easy define with 
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the lateral aspect the anterior nuclear group (n. antero-dorsalis and 
antero-ventralis), and caudally the posterior end the thalamus 
the level the posterior commissure. the simply constructed 
brain primitive primate, the boundaries the lateral nucleus 
fairly distinct. rostral planes made uniform collection 
medium-sized and regularly arranged cells, free matri 
fibres. Weigert sections, therefore,it stands out 
somewhat light area. its anterior extremity closely related 
the anterior nucleus and some forms (e.g., dog, cat, lemur) 
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dorsal surface. Here the deeper part the nucleus loses the regularity 


its cytoarchitecture and penetrated abundant fascicles 
medullated fibres. This region may termed nucleus lateralis 
though must emphasized that there sharp line division 
between the and elements, least the basis normal histological 
ippearance. the posterior end the thalamus, the lateral 
nucleus appears send off two conspicuous expansions, which one 
ntimately associated with the lateral geniculate body and forms the pars 
posterior the lateral nucleus, while the other similarly related the 
medial geniculate body and forms the nucleus suprageniculatus. Such 
the condition primitive primate such Tarsius, which 


ments the lateral nucleus are particularly distinct and, ndeed, 


erve almost schematic basis for the interpretation the nucleus 


The subdivision the main part the lateral 


nucleus into dorsal part and ventral part which have 


listinguished Tarsius, seems correspond broadly with similar 
division made Friedemann the monkey, 


more than suggest such homologies tentatively. 
the deeper nucleus lateralis exhibits transitional characters 
between lateralis and the ventral nucleus, and more elaborate 


rains may practically impossible indicate any precise boundary 


between the lateral and ventral nuclei, any rate the 


ne 

unination normal preparations. may suggested that the 
separation the lateral from the ventral nucleus altogether arbitrary 
ind artificial, and that would better include these parts the 


thalamus one descriptive group, such external nucleus 


the thalamus although along their contiguous margins 


may merge with each other, the lateral nucleus 


lescribed here forms mass matter extending over the dorsal 


the thalamus which can not only broadly distinguished 


from the ventral fillet nucleus cyto- and myelo- 
urchitecture and its connections, but also the fact that receives 
fillet fibres. simple non-primate brains the main part the 
lateral nucleus relatively small thalamic element, considerably 
smaller, indeed, than its pars posterior. does not extend far 
ostrally relatively the anterior nucleus, does not reach far 
back the dorsal surface the thalamus, and its transverse width 


This largely accounts for the fact that the thalamus such 


slight. 
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forms more less round cross section, whereas primate brains 
equivalent size the increase width the dorsal surface 
conformity with the expansion the lateral nucleus gives more 
Further, this expansion leads displacement 
other nuclei, such the external geniculate body, 
direction. 

connections the lateral fibre connections 
the lateral nucleus are extraordinarily difficult trace the usua 
experimental methods, traversed many fibres passage, 
and requires the greatest care establish with certainty what fibres 
are actually interrupted here. the study normal 
sections variety mammalian brains, there doubt that 
main part the lateral nucleus intimate fibre connection with 
subjacent ventral nucleus and likewise with the other elements 
lateral nucleus, the pars posterior and the nucleus suprageniculatus 
The connection with the ventral nucleus has been emphasized 
Gurdjian rat. This author also mentions connections wit! 
the superior thalamic radiations and, caudal part, with the tectun 
lower mammals the lateral nuclei the two sides 
together commissural fibres which course through the intralamina 
nucleus centralis lateralis. commissural connection 
demonstrated experimentally the dog Glorieux 
the lateral nucleus (n. lateralis connected internuclear fibres 
with the anterior nucleus, and especially with its antero-dorsal element 
This particularly obvious animal such Macroscelides 
the antero-dorsal element attains development 9]. The relation 


between the two nuclei also indicated the fact that some forms 


(e.g., Microcebus) the caudal part the antero-dorsal nucleus 


clearly demarcated off from the anterior pole the lateral nucleus 
far cytoarchitecture concerned. Many fibres emerge from 
medial aspect the lateral nucleus contribute the media 
medullary lamina and probably, through this, connect with the dorso 
medial nucleus, parafascicularis (and the centre median nucleus), the 
pretectal nucleus and the tectum. 

Rioch made the following observations the carnivore 
thalamus. His pars anterior lateralis connects with the 
nucleus (especially the antero-dorsal element), the dorso-medial 
and the pars intermedia the lateral nucleus. The pars intermedia 
and pars posterior lateralis have internuclear connections with 
the dorso-medial nucleus, the ventral nucleus, the pulvinar and supra- 
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geniculatus, the parafascicularis and tectum. addition, some 
parts are said contribute the superior and intermediate thalamic 
radiations. 
von 


lateralis 


while his 


nucleus 
his detailed study 
anterior 


antero-dorsalis corre sp ynds to 
lateralis represents our 
the thalamus 


in 


lateralis 
carnivore, 
lateralis 


recognizes a 
pars intermedia and 
representing lateralis 


cortical connections the main part the lateral nucleus are 
uncertain their details. Von Monakow basing his 


functional atrophy after 
nat 


cortical ablation, arrived 


the 
mammals generally 


conclusion 


related the parietal cortex, but that 
chiefly connected with the central convolutions 


describes the monkey corticipetal fibres from the anterior ex- 


pars 
i¢ Ant ] 1 FR, } ilus retrotlexus Gi 1) r 
the optic tract Poster m ure r. Pretectal nu 
Posterior extremity ventral 
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tremity the dorso-lateral nucleus lateralis the poster 


superior part the frontal region (superior frontal gyrus), from 


middle third the upper part the precentral gyrus, 
posterior third the upper part the postcentral gyrus, and fron 


the caudal extremity the superior parietal lobule. found 
corticifugal fibres the lateral nucleus. 

Glorieux concludes from his experiments the dog that 
cortical fibres the lateral nucleus occupy the whole extent 
interior limb the internal capsule and are distributed the 
part the parietal region anterior the cruciate sulcus. 

the rabbit after cortical lesions which one involved 
areas and second areas 17, and 22, and third areas 
and 29p. degeneration was found the nucleus 
animal after injury the frontal region the cortex. 
monkey, degeneration was present the lateral nucleus after 
the frontal region involving areas and 11, but none 
found after occipital lesions. own experiments the rat’s brain 
small lesion involving the most dorsal part the parietal region 
cortex (just anterior the area striata) led Marchi degeneration 
the main part the lateral nucleus, and the result thalamic 
indicates that corticipetai fibres pass from the nucleus the same 
the cortex. This cortical area, from its topographical position, 
almost certainly the representative the much more elaborate 
association areas higher mammals. 

conclusions support the conception von Monakow 
school that the lateral thalamic nucleus related the leg 
the central convolutions the same way that the ventral nucleus 
related the arm but the facts that the lateral nucleus 
not receive fillet fibres and that higher expands out 
all proportion the size the ventral nucleus, although these forn 
there reason suppose that the caudal half the body requires 
greatly increased representation the thalamus the corte 
make difficult accept this interpretation. 

the whole, the evidence hand suggests strongly that the 
nucleus mainly related the parietal regions the cortex, and this 
idea supported comparative anatomical evidence. 
the brains the tree-shrew minor) and the mouse 
(Wicrocebus murinus) especially instructive this connection. 


are readily comparable size and general proportions, and study 
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their cortical lamination shows that the main sensory projection areas 
about the same extent both. the other hand, the associ- 
tion the cortex, and especially the parietal and temporal 
egions, show marked development Microcebus contrasted with 
the thalamus, the ventral nucleus both brains appears 
much the same size, while the lateral nucleus Microcebus 
‘onspicuously developed comparison with the same nucleus the 
ee-shrew. might inferred from this that there functional 


elationship between the lateral nucleus and the association areas 
cortex, and, taking into account the fact that Tupaia the medial 
eniculate body (related the temporal area) unusually small, seems 
kely that the lateral nucleus mainly related the parietal cortex. 


indeed, harmony with the observation that throughout the 


unmalian series there close relation between the progressive 
iboration the lateral nucleus and the progressive expansion the 
region the neopallium 
The Evolut rand Functional Significance of the Lateral Nueleus. 
The most striking feature the main part the lateral nucleus, 
comparative anatomical point view, its progressive en- 
and elaboration the ascending mammalian 
mitive mammals, such the common shrew (Sorex), 
nall, appearing the dorsal surface the thalamus immediately 
teral the anterior nucleus, but not apparent caudal sections 
uclear entity distinct from the ventral nucleus. Erinaceus, the 
teral nucleus also small, and, judging from the figures 
which the brain has attained higher grade development, the 
teral nucleus not only larger, but shows some degree intrinsic 
the primitive primate, Microcebus (10), the 
icleus larger, and higher primates its increasing development 
teworthy. these largely responsible for the great increase 
size the thalamus and for the caudo-ventral displacement 
the caudally situated nuclei such the lateral geniculate body and 
pars posterior the lateral nucleus, and for the formation pro- 
cting posterior pole the thalamus—the pulvinar. increasing 
laboration the main part the lateral nucleus certainly appears 
parallel with the progressive development the so-called associa- 
areas the cortex (especially considered comparison with the 
elatively more stationary ventral nucleus), and particularly with the 
areas. fact suggestive direct functional relationship 
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between the main part the lateral nucleus and the parietal 


and this, again, supported some extent the study fibre 


nections between these two parts the brain. 

The existence representative the lateral thalamic nucleus 
submammalian forms demands attention. the main part th: 
lateral nucleus represents higher functional level the 
essentially associated with the more recently evolved regions 


neopallium, will hardly present distinct nucleus 


sauropsidan brain. Ornithorhynchus, the main part the late: 
nucleus evidently represented part the nucleus 
described Hines and small and but feebly 
reptiles is, our interpretation, absent altogether, the most 
represented few scattered cells the dorso-lateral extremity 
the nucleus dorso-lateralis anterior. 
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This conclusion necessarily follows from the discussion the 
homologies the ventral nucleus the reptilian thalamus. 

The lateral nucleus the thalamus thus appears mammalian 
only attaining conspicuous size and 
those brains which the “association the cortex begin 

its close association with the subjacent ventral nucleus the 

thalamus, may inferred that the main part the lateral nucleus 


epresents higher intrathalamic functional level related principally 
the sensory impulses which reach the ventral nucleus the fillet. 
impulses, having reached the ventral nucleus where they are 


relatively elementary form, may there brought into 


lation with and modified afferent impulses which come from 
ther thalamic nuclei equivalent functional level (e.g., the geni- 
‘ulate bodies and the anterior nucleus), and passed the main part 
the lateral nucleus short internuclear connections where they 
re-representation. 


The pars posterior the lateral nucleus.—In the thalamus 


rimitive and generalized type mammalian brain the main part 


the lateral nucleus sends off two caudal extensions, the pars posterior 
lateral nucleus and the nucleus suprageniculatus. The pars 
consists the same type cells the main part the 
eral nucleus, and extends caudo-ventrally immediately above and 
hind the dorsal nucleus the lateral geniculate body, its close relation 
its most features. intimately 

internuclear fibres, and the two structures show 

parallel development different mammalian 

the pars posterior comes into topographical relation with the medial 


eniculate body and the anterior colliculus, superficially covered 


mesencephalic fibres the optic tract, many which penetrate 


their way the tectum, and separated from the main part 
lateral nucleus and from the lateral margin the ventral nucleus 
fibres which help form what has been termed the 

iteral medullary lamina the thalamus. mammalian brains, 

relatively large anterior colliculus combined with high 
the area striata the cortex, these cortico-tectal 
tibres form well-defined tract, that the pars posterior the lateral 
sharply demarcated from deeper structures. also receives 
bres from the main part the lateral nucleus, and, its caudal 


tectum. evidence that receives 
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impulses directly from lower levels. From the pars posterior 

the lateral nucleus, cortical projection fibres pass forwards 
with the radiations which leave the lateral 
body, and, turning laterally into the internal capsule, they occupy her 


they can followed Weigert preparations normal materia 
they are distributed the cortex directly anterior the area striata 
This point has not been conclusively demonstrated experimenta 
study, difficult produce lesion which strictly localized 
the pars posterior the lateral nucleus without involving adjacent 
elements, but one experiment which the nucleus was involved 
degeneration into the lower and anterior part the area striata 
into narrow zone cortex immediately front and below 
area. 

have elsewhere |7| dealt with the evidence that the pars poster 
the lateral nucleus the homologue least part what, 
higher primates, termed the pulvinar. unnecessary repeat 
all this discussion here, but may noted that the pulvinar and the 
pars posterior the lateral nucleus are identical their topogaphic 
relations (as regards adjacent nuclei and fibre tracts), their intra 
thalamic connections, their relation the optic tract, and almost 
certainly their cortical connections. The conclusion reached that 
the thalamic element included the term means 
distinctive feature the primate diencephalon. present and 
may even attain relatively large size the brains primitive 
mammals. definite projecting pole the candal extremity the 
thalamus form foreshadowed Tarsius, and 
dependent the progressive increase size the main part 
lateral nucleus which leads displacement caudally the pars 
posterior. Brouwer [3] has emphasized the fact that retinal fibres 
terminate the pulvinar, which therefore not one the primary 
optic centres the brain. this observation the rat 
this mammal, after section the optic nerve, Marchi degeneration 
the pars posterior confined entirely the fasciculi the mesen- 
cephalic fibres the optic tract which pass through reach the 
stratum opticum the anterior colliculus, and there evidence that 
any these fibres terminate the nucleus. 

Nucleus suprageniculatus.—In the primitive primate, Tarsius, 
caudal extensions the lateral nucleus the thalamus are particularly 
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easy The pars posterior pulvinar clearly 
the large cortico-tectal tracts; the other element, the nucleus 
suprageniculatus, also sharply demarcated and can readily traced 
the differentiation its cytoarchitecture well the medullary 

which enclose it. reaches caudo-ventro-lateral direction 
the medial geniculate body, and ultimately can traced 

tract cells into the dorso-lateral part the medial 


eniculate body with which becomes incorporated. The nucleus 


suprageniculatus has been and figured the carnivore brain 


Rioch where occupies topographical position similar that 
Tarsius. has also been described Friedemann 


ercopithecus. the higher primates much less well defined and 


PP. 
“4 4 
Ky lv Ira \ t thr h the middle of the thalamus of the fruit bat 
Nucle lorso-1 lia I) ul nucleus of the lateral geniculat 
La. Pars princi} f lateral 1 is ibdivision, / Lb. Pars principalis of 
the lateral nu livi t ] Lateral med ur i na Linm. Medial 
medullary lamina / Vent medullary lamina I Pars posterior of the lateral 
icleu N edia entra Nucleus paracentrali P 
pecunculi. Optic Ventral nucle Zona incerta, 


162 ORIGINAL ARTICLES AND CLINICAL CASES 


its connections are difficult make out. mentions con 
nections the nucleus with the medial geniculate body, with 
nucleus lateralis, with the tectum and with the medial medullary lamina 
from also run into the internal capsule close 
with the auditory radiations which spring from the main central part 
the medial geniculate body. consideration its relation 
main part the lateral nucleus and its fibre connections seem 
reasonable suggest that the nucleus suprageniculatus has the 
functional relation the medial geniculate body that the pars posteri 
the lateral nucleus has the lateral geniculate body. This, 
question which demands further inquiry. 


CENTRE MEDIAN NUCLEUS. 


+ 


the most conspicuous and sharply defined elements 
human thalamus the centre median nucleus Luys. 
the caudal part the thalamus, and reaches out dorso-later 
direction from near the mid-line between the dorso-medial nucleus 
and the ventral nucleus below. Attempts establish the homolog 
the nucleus have resulted opinions, mainly beca 
attention has not been given phylogenetic considerations 
comparison one brain with fibre connections also 
between the mid-brain and other parts the thalamus. 

The centre median nucleus clearly distinguishable the 


circumscribed, and merges caudally with the nucleus parafascicular 


which encloses the upper part the habenulo-peduncular 
relatively more dorsal position than the higher primates, for 
latter the larger dorso-medial nucleus displaces ventrally. 

small lemurs (e.g., Microcebus murinus and Microcebus the 
nucleus less well defined and appears rostro-lateral 
the parafascicular nucleus. Still lower the mammalian 
the tree-shew minor) the nucleus much less evident, but 
even here can detected small triangular mass cells which 
paracentral nucleus, but which not demarcated from either 
paracentral nucleus the nucleus parafascicularis. compariscn 


phylogenetic series indicates, indeed, that the centre median nucleus 
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specialization the caudal end the paracentral nucleus, 
which itself interstitial nucleus lying the medial medullary 
its primitive form the centre median nucleus 
ntralaminar nucleus penetrated fibres the medial medullary 
lamina. develops attains the status principal nucleus 
vhich becomes encapsuled medullary fibres. Weigert sections show 
relation with the medial medullary lamina, and 

lation mainly with the tectum behind 

lements which make the dorsal 


suggested that may revarded 


1” mechanism related to that part of the 


differentiation and growth are most 

and that its great development the 

this point view. ‘This interpretation 

other views which have been advanced its 

has advanced evidence 

belongs neither the 

but represents local 

the medial medullary lamina. 

receives fillet fibres; this partly rests upon 

‘eof Wallenberg, who traced Marchi degeneration 

lamina the rabbit after lesions involving 

hat this termination of the degene- 

with the centre median nucleus 

open question, and own 

riments the rat indicate that, although some degenerated fibres 
int medullary lamina after lesion involving 
appear fibres passage their way the 

nucleus. Vogt described slight Marchi 

into the centre median nucleus the monkey 

erior column nuclei; this requires corrobora- 

exclude fibres passage which penetrate 

part the centre median nucleus. examination 
brain the twenty-fourth week (for study which 

Professor Lucas Keane and Dr. Hewer), which the 

fillet begins become shows that fillet fibres 
through the caudo-ventral part the centre median nucleus, but 
greater part this nucleus free myelinated fibres. 
the significance the centre median nucleus, its progressive 
velopment the mammalian series, shown comparative 


) 


I 


ORIGINAL ARTICLES AND CLINICAL CASES 


anatomical studies, indicates conclusively that far from being 
primitive formation 
NUCLEUS. 

Situated the dorsal moiety the thalamus above 
paracentral nucleus and close the mid-line group 
cells which can distinguished with little difficulty 
brains. This the dorso-medial nucleus 
medial medullary lamina, medially 
rostrally it extends forwards to the anterior 
limited 
made this nucleus 
and its connections 
often described the terminal station 
the equivalent the reptilian 
tive, therefore, the phylogenetically more 
The common description the nucleus 


thalamic nuclei which are often regarded 


centres has, think, added misconception its 
The nucleus the equivalent nucleu 
the nucleus medialis human descriptive anatomy, 


medialis dorsalis many recent authors. significance the 


relation the upper levels the thalamus—and 
emphasize this fact terming the nucleus dorso-medialis. 

survey series mammalian brains shows that the 
advanced types the dorso-medial nucleus becomes progressively larger 
better defined and increasingly differentiated. man, indeed, seen 


have attained the height its development these 
primitive mammals consists few and scattered cells, and its limits 
are cut. higher types the constituent cells 
number and become more compactly arranged. the primates, 
intrinsic differentiation found, that medial large-celled and 
lateral small-celled element can distinguished. The differentiatior 
can made out the basis myeloarchitecture well 

basis cytoarchitecture. This progressive elaboration 

medial nucleus the mammalian scale hardly consistent with 

that the nucleus primitive thalamic element. may repeated 
here that evidence has ever been adduced suggest that receives 


fillet fibres. Wallenberg’s implication that different mammals there 
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direct relation between the size the dorso-medial nucleus and the 
levelopment the trigeminal system due error interpreta- 
diagrams show th: really referring the pretectal 
nucleus (which the fasciculus retroflexus) Moreover, 
the trigeminal nerve and its nuclei attain 

defined element the thalamus 

dorso-medial nucleus. the interpreta- 

the dorso-medial nucleus not 


ntimately 
dullary lamina. ‘Through these fibres 
the neighbouring elements 
lateral 
extremity receives 
iris and the deepe r 
and Clarke found fibres the 
internuclear connections with the 
and with the periventricular system 
‘lei the mid-line (especially nucleus 
periventricular connections, according this 
based the examination normal 
rso-medial nucleus with the nucleus 
nucleus supramammillaris 
ble follow degenerated fibres into the 
result localized lesion involving 
the rat, though was not able trace 
them the hypothalamus. Nevertheless, the intimate connec- 
between the dorso-media leus and the periventricular system 
the nuclei the mid-line important fact, and there can 
ttle doubt that through this system the nucleus can brought into 
rect functional relation with the activities the 


whs degenerated fibres the centre median nucleus 


~ 


ter lesion involving the medial (which the 


juivalent the dorso-medial nucleus), and traced efferent fibres 


lso from the medial nucl the caudate nucleus and probably 
the lateral nucleus the thalamus maintained, however, that 
had no cortical connections. It is, however, well established that the 


lorso-medial nucleus receives components from the thalamic radiations, 
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most which run dorsal and medial direction from the 
part the internal capsule through the ventral nucleus reach 
ventro-lateral aspect the dorso-medial nucleus. The question 
whether these fibres are cortical origin. post 

lated fibre connection between the nucleus and the fronta 
the frontal lobe was followed degeneration the anterior part 


} 


the nucleus. Minkowski describes the 
corticipetal fibres from nucleus medialis (dorso-medial nucleus) 
extensive area the frontal region, reaching forward the fronta 
pole. does not mention any corticifugal fibres related 
nucleus his experimental studies corticothalamic connection 
Riese [51] found the dog that lesion the precentral 
fine Marchi degeneration the region nucleus medialis 
nucleus medialis and quotes and accepting 
corticothalamic connection from the pre central 
nucleus medialis thalami after lesion the frontal lobes 
(involving areas and own experiment 
the rat’s brain found that lesions the ental pole 
cerebrum gave rise degenerated fibres which could 
continuity into the dorso-medial nucleus, and, conversely, 
the dorso-medial nucleus are followed Marchi degeneration 
which can traced the reverse direction the frontal pol 
fibres occupy the most medial fasciculi the internal 
course forwards close topographical relation the septal region 
the medial surface the hemisphere. abundant reason 
believe, therefore, that there exists direct fibre relation between 
dorso-medial nucleus and the frontal cortical areas, and 
some significance that the mammalian series there appears 
close parallel between the progressive development the prefronta 
areas the cortex and progressive elaboration the dorso-medial 
nucleus. Such relation further strengthens the opinion 
dorso-medial nucleus not represented any nuclear homologue 
the sub-mammalian thalamus 

The functional importance the dorso-medial nucleus would seen 


depend very largely upon its connections with the frontal lobe the 


cerebral hemisphere the one hand and with 


system the other hand. The periventricular system, already 


indicated, consists median collections nerve-cells (nucleus reunien 
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nucleus rhomboidalis, forming the basis the 
media the third ventricle, and fine medullated and non-medullated 
fibres which ran subependymal position among the cells. The 
system links the pars dorsalis with the pars ventralis diencephali. 
dealing with the evolutionary history this part the brain and 
with the connections the hypothalamus, reference was made the 
which are apparently played the dorsal and ventral 
parts the diencephalon the psychic life the organism. The 
hypothalamus, was noted, kept close touch with all those visceral 
which comprise the vegetative functions the body, and 
ible this virtue its nervous connections and its relations 
the pituitary gland. seems essential element the 
integration emotional reactions and the psychogenesis emotional 
experience. While the ventral part the diencephalon thus essenti- 
ally concerned with the internal environment the organism, the 
dorsal part (which includes the thalamus proper and the epithalamus) 
forms elaborate sensory correlation centre for the reception 
mpulses which owe their origin changes the external environment. 
through the pars dorsalis diencephali that the organism enabled 
develop awareness objective phenomena. Thus the two parts 
the diencephalon seem primarily concerned with two contrast- 
ing aspects conscious activity, and, have seen, even the 
earliest type vertebrate brain possible discern primitive 
and simplified form the structural basis this dualism psychic life. 
The periventricular system fibres and interstitial nuclei may perhaps 
regarded fundamentally link between the dorsal and ventral 
parts the diencephalon, anatomical connection through which 
external stimuli may appropriately articulated with the organic 
functions the body the diencephalic level. 
the dorso-medial nucleus regarded the light these con- 
siderations, will realized that occupies significant position, 
forming does intermediate station through which the whole 
eriventricular system can brought under the dominating influence 
the frontal cortex the cerebral hemisphere. other words, the 
lorso-medial nucleus provides mechanism whereby the highest 
functional levels the brain are enabled control the more primitive 
activity, such are represented emotional 


ui 


elements mental 
reactions, instinctive impulses, Xc. this connection reference may 
made the experiments Fulton and Ingraham who, 


making incision the prechiasmatic region the medial surface 
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the cerebral hemisphere cats, were able alter profoundly 
emotional behaviour the animals. probable that 

involved the course the fibres which run from the frontal pole bac 
the dorso-medial nucleus the thalamus. possible also, 
anatomical grounds, for corticipetal impulses reach 
areas the cortex along the same that these areas 
resultants all the diverse activities the cerebral cortex may 
brought into close functional relation with the activities the 


centres the hypothalamus. The prefrontal areas may 


regarded final product cerebral development where the 


the purely cortical mechanisms underlying the intellectual component 
personality are equated with the activities the hypothalamic 
which are associated with the more fun 

ponents this way means provided 

which are indissolubly linked with eleme 

experience the intentions and 


ideational processes taking place at the 
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and Fibre Tracts the Central Nervous System. 
VILLIGER. Edited Addison Fourth revised 
American Edition from the eighth tenth 


Lippincott Company, Philadelphia and London. 


this valuable laboratory 

terations from that 

neuroglia and the 

the basal ganglia are given, and several new diagrams and 

drawings are su Itt ad for tho in earlier editions. These changes are all 
for the better and especiall leasing see that good drawing the 
circle Willis een introduced. The absence any description the 
pply the brain from almost all monographs the anatomy the 


nervous system all more regrettable since the descriptions given the 


larger textbooks atomy are most cases incomplete and even misleading. 


Che illustrations of sections through t 


the brain-stem make this book so valuable 


the student neurology that should like see still further adapted 


his needs amplification the sections those parts which have 
interest ‘or example, only eighteen lines are devoted 
given their cell structure, although 
heir connections. When contrast 
devoted the rhinencephalon see 
inatomist’s point of view from that of the ne 
ention devoted the main 
the spinal cord. For exam 
the tract the brain 
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there nothing either the the illustrations help him. 
may appear small omissions, but they detract seriously from the value 
the book the students neurology for whom intended 
Price Rm. 14.80 
Professor Curt produced well-balanced and lucidly written account 
gross and minute anatomy the brain and spinal cord. The illustrations 
e new, abundant and for the most part excellent Minor defects are that the ‘ 
‘count the glia does not embody the most recent work, and that some 
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ect, and they are many 
the sensory cortex divided int 

perception there are relerences the central pathways 

with sibilitv, and the speech functions 
hig ind artificial 

reader will pass ove ese irrelevant sections, 
find concise and readable the morphology the cen 

system 

one the most interesting and suggestive books the nervous 
that has appeared for some time, Dr. Parker presents series 

atew lowly organized examples the evidence 1n invour ot sueél ictivit IS pul 
hypothetie |, but many othe phenomena and experiments discussed re bri 
least within the bounds possibility that secretion may play part inn 

complex nervous processes, possibly mental operations The 

detinite have been obtain the investigation the 

—_ = the organs by which ¢l inges in colou can be efleeted t is been | it 

influences, while some both sand hun influences 

1 a There is also evidence that the nerves which a¢ ‘ ao s thro 
secreted substances, and other muscles may excited tivit 

humoral probably produced the nerve nal ept 
substance capable of excit nerve-tibres | its t of 
the investigation problen 

This little ra} otlered euide t t | ctit 

rec fa) nl Lsuppuration, il ‘ ec} it i! 

OT T ( Is cieari erly ls ssed, 
tion ips the weakest leatu ot the book Is its 

intracranial particularly where localizing signs 
that the author maintains that localizing signs 
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absent throughout 


XpLol Ltory puncture 


characteristic 


virtually terminal phenomena, may even the clinical 
course, and that once abscess suspected should 
performed. But his account the localizing signs frontal, 

tel poro-sphen idal nd cerebell abscess Is so Inadequate that the reader 
could not possibly make localizing diagnosis the information provided 
hus in the « ntal ‘ess he states t it wh le alter dis] siti yn, 

l perversion, &e ight | eX] ted, they do not in fact oceur, and that 
In the cir stances It may not be s irprising that the authe d s rely 
n The iV this, wever, Is not random puncturing 
the brain, but tudy the bedside the signs and symptoms focal 
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then length; these chapters there unnecessary recapi 


tulation symptoms discussed earlier, and the sections histology might 
have been abbreviated the author has nothing add the 


Handbuch der von BUMKE. 
Band 11, Spez. Teil VII. 1,132, mit 645 zum Teil farbigen 
Abbildungen. Julius Springer. 187°60 Rm. 
(mit Notnachlass Rm. 169.84). 

This large and volume presents complete picture what 
known concerning the anatomical changes the psychoses. edited 
Professor W. Spielmeyer, whose introduction tothe book is a clearly conceived 
and masterly disquisition the place and value study 


mental disorders. emphasizes that histopathologic 


ancillary the problems psychiatry 
qualitative analysis the anatomical findings and their 


discusses the making anatomical diagnosis, the pathogenetic analysis and 


physiological interpretation the findings and their application the question 
symptomatology, course and treatment well the general biological 
aspects the whole problem. this last section the sobriety 


wide and critical survey especially evident. 

Weimann writes intoxications, including such endogenous ones 
may associated with diseases the blood and endocrine glands. 
also responsible for the section infections. Spatz has 
monograph encephalitis every kind; the distinetions between 


and pseudo-encephalitis are carefully examined and the clinical 


disease, which is followed by one on cerebral trauma by Neub ger an 
v. Braunmiihl. A most con prehensive account of the char s that may | 
effected syphilis the brain occupies the next 200 pages, Franz Jahnel 
writing general paralysis, and the late Professor Jakob syphilis 
brain and its Neubiirger, senile dement 
and Alzheimer’s disease Grunthal, and disease 
are sections which the clinical relations are 
Epilepsy dealt with Scholz, and dementia briefly 
Schob writes most thorough and authoritative 
various conditions that may associated volu concludes 


with two articles Hallervorden, one extra-pyramidal disorders and 


other, notable value, the various processes which 


included any the categories 

This is not so much a b | sa collect I} ) pns first ord 
Its general production and appearance beyond eavil: this particularly 
true excellent microphotographs and other illustrations. The indices 
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Dr. Dublineau which 


th delusional ideas wl ich 


suddenly into consciousness, companied feeling immediate 
absolute certainty beyond all proof disproof, and are entirely personal 
authors not attempt psychological this symptom but only 
clinical seript study. This little book shows very well the 
well the value purely work, which the result 
nly make independent that which merely 
art * as} t of ne | psvehie disturbance, to introduce fresh categories, ! 
not alw brighter than the old The 
| be i int tl 
lr t cert el the uv there has bee n Fra e, ana 
examined the the special infirmary which serves 
er, the this ported becomes textbook 
wit case stories. The third part the book deals 
the ispos treatment, largely the point 
Medical Research Council Report No. 165 
Price 
pic ¢ 3 ~ e} lf d: he draws n premature 
nelusions but content state the findings and suggest caution 
that the central factors involved pheral form 
es t appear | the list of references that the aut s acquainted at first 
the lent studies the Leipzig school (Krueger, Sander, 
eide Cc r closely upon his res Cc 
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mental disorder lies the protocols 
motor processes manifestations 
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that pure] neurologi 

planations are adequate this field. Although 
less relevant anthropological biologic 
heavy for the slender material 
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Like other writers large and ambitious this brane 
Cees: medicine, Dr. Frank invents new words and makes extren claims H 
attempts » Dring Nis) psychologt views oO el nm WwW e k 
unhappy, and the psychological views put forward will not find 
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can accept the Freudian method of approach as bell pplicable t suc 
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inchoate mass allusions names and scientific 
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the writer has brought more 
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for whi natic value, equivalent trut 
ypothesis is b the gens | biologieal the Vv | pounded Dy mself 
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from Messrs. BALE, SONS & DANIELSSON, Ltd., 83-91, Great Titchfield Street 
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Members the Neurological Section the Royal Society Medicine 
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